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ABSTRACT 

A Statistical Experiment Simulator (STEXSIM) has been 
developed which permits one to stimulate on a digital computer a wide 
ra age of experimental environments. As a teaching aid in applied 
statistics, it provides a means for an instructor to define a 
completely crossed factorial model with up to seven fixed or random 
main effects, three two- factor interactions, and one three-factor 
interaction. A student designs an experiment which probes this model 
in order to draw appropriate inferences. STEXSIM reads the design and 
"conducts” the experiment he has specified providing the resultant 
"observations” which the student then analyzes. This report discusses 
in detail the program including input specifications and output 
interpretation. Sufficient detail is presented to permit one to use 
the model himself. (STEXSIM is programed in FORTRAN IV.) The report 
also describes the formulation, execution, and analysis of 30 
"student” experiments run using seven different "instructor" models. 
(Author/JY) 
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I . SUMMARY 



A Statistical Experiment Simulator (STEXSIM) has been developed 
which permits one to simulate on a digital computer a wide range of 
experimental environments. As a device to aid in the teaching of 
applied statistics, it provides a means for an instructor to define a 
completely crossed factorial model with up to seven fixed or random 
main effects, three two-factor interactions, and one three-factor 
interaction. A student designs an experiment which probes this model 
in order to draw appropriate inferences. STEXSIM reads the design 
and "conducts" the experiment he has specified providing the resultant 
"observations” which the student then analyzes. 

STEXSIM performs as if it were an actual experimental setup but 
does so very rapidly and cheaply. Accordingly a student can 
experience for a number of problems the complete design- experiment- 
analysis process. This coupling of design and analysis is rarely 
achieved in a class in applied statistics. STEXSIM has the valuable 
added benefit of the instructor, having defined explicitly the 
experimental environment, being better able to interpret results to 
his students because he knows the "true" effects. 

The STEXSIM model has been programmed in Fortran IV for the 
CDC 6400 digital computer. Being in Fortran it can be run on nearly 
any digital computer. This report discusses in detail the program 
including input specifications and output interpretation. Sufficient 
detail is presented to permit one to use the model himself. Further- 
more the report describes the formulation, execution and analysis of 
30 "student" experiments run using 7 different "instructor" models. 
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XX. INTRODUCTION 



A. OBJECTIVE 



The teaching of applied statistics is generally characterized 
by the student being first presented with an introduction to 
theoretical considerations. To reinforce this understanding he is 
then given sets of problems to solve using the methodology being 
considered. Generally he is presented with sets of data which he is 
asked to analyze using the appropriate statistical procedure. All 
too often he is not even given the opportunity to select the 
procedure, the choice being dictated by the nature of the topic 
currently being covered. Furthermore he is not given the opportunity 
to design the experiment which would generate the data which he 
analyzes. At other times he is asked to design an experiment which, 
if executed, would permit the making of specified inferences. 
Unfortunately in this case he is usually denied the opportunity to 
run the experiment he has designed. The problem with this approach 
is the lack of coupling of the design phase with the analysis phase. 
The student is not faced with the complete task of fire.t deciding 
how his data should be collected - what variables should be 
controlled, how many levels of each, how many observations, etc. - 
and then having to analyze his own data once it has been gathered. 

The reasons for this lack of integration are not hard to find for 
clearly the high cost and excessive time required to accomplish the 
process of setting up and running actual experiments are generally 
unacceptable for the usual class. It is recognized that students at 
times do gain this experience on one problem in the course of a major 
project or thesis endeavor. However, even in this case his experience 
is generally limited to a single problem. 

The problem is clear: How can the experiment step in the 

design-experiment-analysis sequence be shorted at an acceptable cost? 
It has beeu the objective of this research to search for a solution 
to this problem. It is the task of this report to describe the 
success of the search. 

The approach taken has been to explore and exploit the role of 
the digital computer. Through the use of computer simulation, 
experiments can be modeled in a computer language which then replaces 
an analogous real-world situation. 

Consider first the general role of simulation. Simulation has 
been used for a variety of other modeling activities in which one 
represents the essence of a real-world system in the form of a 
computer model. These Include simulations of traffic systems, 
queueing systems, production scheduling systems, hospital outpatient 
systems, etc. The models are developed as computer programs which 
are then executed on a digital computer. Because of the high 
calculation speeds of the digital computer, it is possible to "mimic" 
the actions of the real system using these models. Experiments which 
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evaluate alternative system designs and/or decision parameters can be 
conceived and tested in a relatively short period of time with neither 
the cost nor the disruption that would be incurred if the real system 
itself were used. The extensive literature in this area attests to 
the success and acceptance of this approach, A number of university 
courses have been developed to teach simulation as an analysis/ 
synthesis technique. 

However, there has been little utilization of simulation as a 
pedagogical device; i.e., the use of simulation to aid in the teaching 
of some other subject rather than being the subject of instruction 
itself. The possible exception are management or business games. 
However, games do not contribute to the task of this research and are 
not further considered. 

The area in which the pedagogical possibilities of simulation are 
beginning to be exploited are in the production- inventory area as 
illustrated for example by the simulator developed at Case Western 
Reserve University (ref. 7 ) and the PR0S1M simulated developed at 
Auburn University (ref. 4 and 5 ). Students are presented with 
symptoms and data rather than well defined problems. The simulator 
is used by the students to diagnose the situation, formulate the 
problem, construct appropriate models, organize raw data and develop 
and experimentally test a solution. The purpose of the course in 
which such a simulator is used is to teach production and inventory 
control, not simulation. 

This research has taken an approach similar in philosophy but 
quite different in detail. A Statistical Experiment Simulator (STEXSIM) 
has been developed which permits an instructor to structure a problem 
environment and his students to examine this environment by means of 
sampling experiments which the students themselves design. 

The process is shown graphically in Figure 1. The experimental 
environment is described to each student who then decides how he 
wishes to design an experiment from which he can draw inferences about 
the system being modeled. His design is entered in the form of 
punched cards to the STEXSIM computer model along with another 
punched card deck which defines the instructor's model. The student 
then receives output from the model which represents data that he 
would have received if he actually had run a real experiment. His 
results are given to him as a computer listing showing the "obser- 
vation" resulting for each of the samples he has specified. If 
desired, the output is also prepared in punched card form which can 
be directly entered as data into a standard analysis computer 
routine from which he can draw the inferences he desires. Thus the 
student is able to participate in both the design and the analysis 
phases with STEXSIM providing the vital integrating role. 

Furthermore, the model generating the student's data is 
completely under the control of the instructor who can interpret to 
the student the nature of his results. This complete knowledge of 
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Figure 1 



Overview of Use of STEXSIM 




features 



the "true" model is a feature never present in real world 
experimentation and is therefore one of the more powerful 
of the STEXSIM approach. 

Because these experiments are accomplished in a very short 
period of time and at low cost, the student can be involved in the 
complete design-experiment-analysis process for a variety of problem 
situations. Through this process, it is anticipated that there will 
be improvement in both short term and long term retention of basic 
concepts and understanding of various statistical methodologies. 



B. 



THE MODEL 



The STEXSIM computer model is designed to handle problems which 
can be cast in the form of a completely crossed factorial model; 
i.e., each level of one factor can be combined with all levels of 
other factors. This permits use of the various analysis of variance 
of cross -classification designs including such Incomplete factorial 
designs as Latin square, Graeco-Latin square and other fractional 
designs. The reader is assumed to be familiar with this area of 
experimental statistics as described for example in Johnson and 
Leone (ref. 3). 



Up to seven main effects each at up to ten levels can be 
included. Three of these main effects (5, 6 and 7) may interact 
thus providing three possible two-factor interactions (5-6, 5-7 and 
6-7) and one three-factor interaction (5-6-7) . The non-interacting 
factors (1, 2, 3 and 4) generally serve the role of blocking factors 
whose effects are to be removed from the residual error but which 
are not of interest, per se, to the experimenter. However, there 
is no reason why any of these four cannot be factors of principle 
Interest. 

f 

To produce a single observation, these main effects and inter- 
actions combine in a way depending on the instructor's model and 
student's experimental design. The instructor specifies his additive 
model while the student elects to use all or part of this model and 
specifies how the treatment levels of the various active factors are 
to be combined to generate an observation. 



For purpose of understanding the approach, consider the basic 
additive model if there were only two active factors, A and B. 

y x * \ 



where 





€ 

y 



l 

l 



overall mean 

incremental effect of ith level of factor A 

incremental effect of jth level of factor B 

incremental effect of interaction of A and B 
corresponding to level i of A and j of B 

residual error associated with the 1th observation 

1th observation of dependent variable y. 



Certain commonly made assumptions underlie the philosophy of the 
STEXSIM model. If a factor is fixed the sum of the Incremental 
effects for that factor must sum to zero. If, for example, factor 
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If the experiment were repeated the same effects would be present 
since these are the only levels of interest. 

On the other hand, if a factor is a random one, the various 

level effects entering a particular experiment are mutually 

independent random variables each selected from a normal distribution 

with expected value zero and variance cr , If the experiment were 

repeated a new set of effects would be present. For a particular 

experiment, once selected the effects do not change. If for 

example 8 were a random factor, the Bj's would be assumed to be 

random variables selected from a normal distribution with mean zero 

and variance ctJ . However 
ft 

EB /0 
all j J 

for the particular experiment since these are merely samples from a 
larger population. 

Similarly for the two factor Interaction, if both A and B are 
fixed factors, the incremental interaction effects do not change 
from experiment to experiment and 

r. £ AB. • 0. 

all i,j ij 

On the other hand if either or both of the factors are random, the 




To each observation is added a term representing the residual 
error el associated with the 1th observation. It accounts for the 
variability not otherwise accounted for by main effects and their 
interactions. Each is assumed to be a selection of a mutually 
Independent normally distributed random variable with mean zero and 
variance . 

While the assumptions of whether a factor is fixed or random 
has a significant effect on the analysis of an experiment, as far as 
STEXSIM is concerned, the only difference is in the manner In which 
the incremental effects are determined. STEXSIM' s role is to 
generate "observations" each of which is comprised of the additive 
effects described above. When generating an observation STEXSIM 
needs to know only the incremental effect of each level of each 
active factor and interaction, but at that time is indifferent as 
to the source of those effects. These were defined earlier in the 
execution of the experiment in one of two way. If factor is fixed, 



the incremental effects are defined explicitly by the instructor 
for each active level. If it is random the instructor specifies 
instead the standard deviation of the normal distribution (mean zero) 
from which incremental effects are sampled. This selection is done 
once per experiment remaining constant throughout that experiment 
once selected. 

Similarly the incremental effects of an interaction of two or 
three factors all of which are fixed are specified explicitly by 
the instructor. If any of the factors are random, the instructor 
specifies instead the standard deviation of the normal distribution 
from which the selection is made. 

Note carefully that the specification of incremental effects 
is the most significant feature of the STEXSIM approach. In "real 
world" experimentation these effects are not subject to the 
selection of anyone but rather are inherently present to be 
estimated and interpreted but not to be manipulated. In STEXSIM 
however they are all fully under the control of the instructor. 

Consider now the full capability of STEXSIM. As described 
earlier an instructor can specify as active up to seven main effects 
(1,2,... ,7) each of up to 10 levels (not necessarily the same for 
each factor). Furthermore two-factor interactions 5-6, 5-7 and 6-7 
will be assumed present if both factors of the pair are active. 
Similarly the 5-6-7 three-way interaction will be active if these 
three factors are each active. Each of the seven factors declared 
as active must be further declared as fixed or random. If fixed 
the specific incremental treatment effects must be specified for all 
levels; if random, the standard deviation for the normal distribution 
from which the effects are to be sampled must be given. For the 
active interactions, specific Incremental effects must be given if 
fixed; a standard deviation, if random or mixed. 

In addition the instructor specifies the overall mean and the 
standard deviation of the normal distribution from which the residual 
error is to be selected. 

A student specifies which factors he wishes to include and the 
treatment level of each comprising each observation. Each observa- 
tion is computed from the additive model! 

overall mean 

£ (effects of specified level of each active main effect) 
£ (effects of any active two factor interaction) 

(contribution from three factor interaction if active) 

C 1 
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In t ho ovont th.il a student has ignored a factor that actually 
is active, STKKSTM will generate random selections of levels of that 
factor for each observation oi the student* This occurs for example 
when a student ignores a blocking factor thereby confounding that 
factor’s effect with the error term. The student would observe an 
inflated error term. This is analogous to what happens in actual 
experimentation when an important factor is omitted from a design. 

Once an experiment has been ’’run,” STEXSIM transfers control to 
a report generator routine which provides extensive output to the 
student and his instructor describing the experiment that has been 
completed. 



C. OVERVIEW OF REPORT 



Section III describee In detail the STEXSXM model Including the 
functions of various computer subroutines, how to input information 
to the model and how to Interpret the output generated by the model. 
Section IV presents a demonstration of the use of STEXSIM for seven 
different "instructor” models and a total of 30 "student" experimental 
designs using these models. The results of these experiments are 
analyzed and discussed* Section V provides a summary of conclusions 
for this project and points the way towards the future research 
presently being planned* 

The appendices contain a listing of the STEXSIM computer 
program plus detailed input and output for each of the experiments 
and results of the analyses of variance. 



III. DESCRIPTION OF STEXSIM MODEL 



A. MODEL DESIGN 

The basic STEXSIM model is composed of a main program MONITOR 
which calls on any of six subroutines and two functions in the course 
of executing each student's experimental design. The entire model is 
written in the Fortran IV programming language for execution on the 
CDC 6400 computer at the State University of New York at Buffalo. 



It is the objective of this section to describe in general for 
each of the several routines, its function, the conditions under which 
it is called and the information communicated to and returned from 
the routine. Appendix A summarizes the definition of each key variable 
while Appendix B provides a complete Fortran l r V program listing. Flow 
charts are provided for MONITOR and each subroutine. 

1. Main Program MONITOR 

a. Purpose : MONITOR provides overall control of the execution 

of STEXSIM. It causes an instructor's model to be read 
followed by the specified number of student "experiments." 

For each such experiment a variety of experiment definition 
tasks are accomplished after which the requisite number of 
observations are generated for transmission to the OUTPUT 
program. All input to any phase of STEXSIM is via MONITOR. 
Similarly, any subroutine is called only by MONITOR, never 
any other subroutine. Therefore MONITOR is central to the 
sequence of execution of STEXSIM. 

b. Input : 

From punched cards: See input specifications in Section IIIB. 

c. Output : 

Since all subroutines are called by MONITOR, see the input 
specifications for each such subroutine. 

d. Procedure : The general sequence of activity is that the 

instructor's model is read in (the contents for which are 
specified in Section IIIB) followed by a set of student 
experiments (contents also specified in Section IIIB). 
Depending on the nature of the experiments, subroutines 
LEVSEL, RTRT, RINTER may be called. TRADJ will then be 
called for each experiment. Finally for each observation 
requested AMEAN will be called to create the deterministic 
component of the observation. Once the experiment has been 



executed the results are punched and printed by subroutine 
OUTPUT. When the last student’s experiment has been 
completed, a new instructor model, if any, is read. 

Figure 2 shows a flow chart of the logic flow in MONITOR 
while the program can be found in Appendix B . 



2. Subroutine TRADJ 



a. Purpose : Subroutine TRADJ is called by MONITOR exactly once 

for each student experiment. When a student requests for a 
fixed factor a fewer number of levels than provided by the 
instructor, an adjustment is made of the overall mean and 
various treatment effects in order to insure a zero sum of 
the "true" effects of the treatments included by the 
student. This in no way affects the value of the dependent 
variable, y, that is generated but is provided to the 
Instructor in his detailed output solely in order that he 
might have information as to the exact values of mean and 
treatment effects being estimated by the student. 



b. Input : 



By argument : FMU 

by common: IACT(7) ,IFLAG(7) ,LI(7) ,LS(7) ,AI(7,10) , 

LEV (I ,K) , B I ( 3 , 10 , 10) , Cl ( 10 , 10 , 10) 



c. Output : 

By argument: I0UT,FMSS 

By common: AS(7,10),BS(3,10,10) ,CS(10,10,10) 



d. Procedure : The general logic is described in the flow chart 

of Figure 3 . An adjustment of the overall mean and incre- 
mental main factor treatment effects is made when the factor 
is fixed and the student requests fewer levels than provided 
by the instructor. Similarly for the possible two factor 
interactions an adjustment is made when both factors 
entering the interaction are fixed and active and the student 
requests for one or both a number of levels less than 
provided by the instructor. In like manner an adjustment is 
made for the three factor interaction if required. If for 
any fixed active factor the student maximum level (LS(I)) 
exceeds the Instructor level (LI(I)), the variable IOUT is 
set equal to 2 and an error return occurs. Upon return to 
MONITOR this will cause the termination of the execution of 
the particular student experiment in which it occurred. 



3. Subroutine LEVSEL 



a. Purpose : Subroutine LEVSEL is called by MONITOR whenever a 
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Figure 2 




MaLn Program MONITOR 




\ 




Figure 3 



Subroutine TRADJ 






factor (fixed or random), specified by the instructor as 
active, is declared inactive by the student. For each 
observation of the student the subroutine will assign for 
each such factor a level selected randomly from the 
interval 1 to the number of levels specified by the 
instructor. This selection will not be known to the student 
but will be printed for the instructor. As whenever an 
experimenter fails to include in his design a relevant 
factor, this selection will not be measurable by the student 
but rather contributes to the residual mean square in his 
analysis. 

b. Input : 

By argumen t : J , NRUN 

By common: LI ( 7) , LEV (7 ,10) 



c. Output : 

By argument: none 

By common: IW(200,7) ,LEV(7,10) ,LS(7) 

d. Procedure : For factor J for which the subroutine is entered 

an equally probable random selection is made from the set of 
integer values, 1,2, . . . ,LI(J) . This selection made once 

for each of the NRUN observations requested by the student 
is entered into IW(200,7) which contains the treatment levels 
for each of 7 main effects for each of the NRUN (;£ 200) 
observations. An error message is printed if for some reason 
a level selection is not successful; the level is set at 10 
and execution continues. The seed number for the random 
number generator used in this subroutine is defined within 
and used exclusively for this subroutine. Figure 4 
contains a flow chart for this subroutine. 



Subroutine RTRT 



a. Purpose : For every main factor declared random by the 

instructor, subroutine RTRT is called by MONITOR to select 
the treatment effects which are used in the student's 
experiment. These effects remain constant for the duration 
of a student's experiment. A new student's experiment 
will, however, receive a new (and presumably different) 
selection of treatment effects. The standard deviation of 
the normal distribution from which the selection is made is 
specified in the instructor's model. Subroutine RTRT is 
entered whether or not the student has declared the factor 
active. In the latter case LEVSEL would have first been 
entered. 



Figure 4 

Subroutine LEVSEL 
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b. Input : 



c. 



By argument: 
By common: 
Output : 

By argument: 
By common: 



J 

LI ( 7 ) , STD ( J ) , FLIM( 11,2) 



none 
AI(7 ,10) 



d. Procedure : One selection is made for each of the LI(J) 

active levels of factor J. Each selection is made randomly 
from a normal distribution with mean zero and standard 
deviation, STD(J) . Any sample not within the minimum and 
maximum specified by the instructor (KLIM(J,1) and KLIM(j,2)) 
is rejected and another selection made* In the event that an 
acceptable sample is not generated in 1000 trials an error 
message is printed and execution returned to MONITOR. The 
seed number for the random number generator used in RTRT is 
defined within and used exclusively for this subroutine. 
Figure 5 contains a flow chart for this routine. 



5. Subroutine RINTER 



a. Purpose : Subroutine RINTER is called by MONITOR for each 

active two factor interaction (5-6, 5-7, 6-7) and the three 
factor interaction (5-6-7) if any of the factors are random, 
i.e., it is entered for mixed and random models. Its 
function is identical to that of RTRT except the number of 
treatment effects selected equals the product of the number 
of levels of each factor involved in the particular inter- 
action. 

b. Input : 

By argument : K 

By common: LI(7) ,STD(J) ,FLIM(11,2) 

c . Output : 

By argument: none 

By common: BI(3, 10, 10) ,01(10,10,10) 

d. Procedure: K determines the interaction being considered. 
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Figure 5 
Subroutine RTRT 
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For the two factor interaction I-J(K*8,9,10) ,LI(I)*LI(J) 
selections are made from a normal distribution with mean 
zero and standard deviation STD(K) • For the three factor 
interaction (K=»ll) ,LI(5)*LI(6)*LI(7) selections are made 
from a normal distribution with STD(ll) . As in RTRT a 
selection is rejected if it does not fall within the range 
specified by the instructor (KLIM(K, l) to KLIM(K,2)). The 
seed number for the random number generator used in RINTER 
is defined within and used exclusively for this subroutine. 
The flow chart for this subroutine can be found in 
Figure 6 . 

6 . Subroutine AMEAN 



interaction 

5-6 

5- 7 

6- 7 
5-6-7 



a. Purpose : Subroutine AMEAN is called by MONITOR once for each 

of the NRUN observations requested by the student. This 
routine generates the portion of each dependent variable 
before the error component is added. It adds to the overall 
mean the specific treatment effects for the levels of each 
factor that comprise each observation (specified by student 
or generated in LEVSEL). 

b. Input : 

By argument: L(observation index), FMU 

By common: IACT(7) ,IW(200,7) ,AI(7,10) ,BI(3,10,10) , 

01(10,10,10) 



c. Output : 

By argument: FMS 

By common: none 



d. Procedure : This subroutine proceeds by first setting FMS 

equal to the overall mean, FMU, and then adding to it the 
appropriate incremental treatment effects of each active 
main effect factor and active interaction. The flow chart 
is shown in Figure 7 . 



7. Subroutine OUTPUT 

a. Purpose : Subroutine OUTPUT is called by MONITOR after all 

requested observations are generated in order to print out 




19 




Figure 6 

Subroutine RINTER 





Figure 7 



Subroutine AMEAN 
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results aud, if requested, to punch out a card deck of 

experimental results. 

b. Input t 

By argument: NST,NRUN,FMU,FMSS 

By common: PUNSW,YD(200) ,IWl (200,7) ,NAME(80) ,ISW, 

IW(200,7) ,IACT(7) ,IFLAG(7) ,L1(7) ,INCLD(7) , 
KEY(7),LS(7),LEV(7,10),AI(7,10),BI(3,10,10), 
01(10,10, 10) , SIGMA , AS (7 , 10) 

c. Output : (not including punched and printed output) 

By argument: none 



By common: none 



d. Procedure : No calculations are made in this subroutine. 

Rather it is devoted exclusively to the punching and printing 
of results for a single student’s experiment. Punching is 
controlled by the first data card of the instructor's model. 
If it contained the word PUNCH, punching is accomplished; if 
any other alphanumeric quantity, punching is bypassed. The 
punched deck with one card per observation can be used by 
the student as data input to a computer analysis routine. 

One section is printed to be given to the student showing 
for each requested observation, the factor levels requested 
and the resultant dependent variable. Levels selected by 
LEVS EL for active factors ignored by student are not shown. 

A second section is printed for the instructor listing the 
same information prepared for the student plus extensive 
information for the instructor as to various model 
conditions entering into the generation of the student's 
observations including factors selected by LEVSEL, treatment 
effects for active fixed and random factors, etc. The 
output format is described in detail in Section IIIC. A flow 
chart of this subroutine is in Figure 8 . 



8. Function FNORM 



a. Purpose : Function FNORM provides a single random selection 

from a normal distribution with mean zero and standard 
deviation SIGMA utilizing as the seed variable NSEED. It 
is called for each observation by MONITOR in order to provide 
the residual error component. It is also called by RTRT and 
RINTER to provide selections of treatment effects for random 
factors and random and mixed interactions. 
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b. Input : 

By argument: SIGMA, NSEED 

By common: none 

C. Output : 

By function name: FNORM 
By argument: NSEED 

By common: none 

d. Procedure : The method used for the generation of normal 

variates is that attributed to Box and Muller (ref. 1 ). 

No flow chart is required. The program is listed however 
in Appendix B . 

9. Function RND : 

a. Purpose : Function RND provides a sample from a distribution 

uniformly distributed on the interval 0 to 1.0. It is 
called whenever a random number is required either directly 
(as in LEVSEL) or for transformation to another variate of 
interest (as FNORM). 

b. Input : 

By argument: NSEED 

By common: none 

c. Output : 

By function name: RND 

By argument: NSEED 

By common: none 

d. Procedure ; The method used is the commonly used multi- 
plicative congruential method (as discussed for example in 
Naylar et a], ref. 6 ). NSEED is multiplied by a constant 
to provide an integer value which is then scaled by 2'*8 
order to provide a value in the unit interval. The integer 
result of this multiplication becomes the new value of 
NSEED which is returned to the calling routine. In this way 
independent random number streams can be provided to each of 
any number of calling routines. 



CAUTION : This routine is machine dependent as are all pseudo 

random number generators in use today. This particular 
routine was developed by the principle investigator for the 
CDC 6400 computer at the State University of New York at 
Buffalo. Hence it will operate satisfactorily only on this 
machine which, although having 60 bit word, is effectively a 
48 bit one because of the manner in which fixed point 
multiplications are accomplished. Therefore, this routine 
must be replaced by one appropriate for the local implementation 
of STEXSIM. 



B. INPUT SPECIFICATIONS 

Input to STEXSIM includes a set of cards (Set A) provided by the 
instructor to define the statistical model and to specify certain 
other run defining variables. This set is followed by one set (Set B) 
for each student's experimental design to be run utilizing the 
statistical model of Set A, Up to 99 student designs can be run 
sequentially for a given model. Any number of models may be stacked 
to run sequentially. Each Set A will be followed by as many (£ 99) 
student designs (Set B) as desired. Any model of up to 7 fixed or 
random factors each with up to 10 levels may be defined in card Set A. 
The STEXSIM computer model itself need never be altered; all changes 
are made via data cards. Reference to the sample input listing in 
Appendix C should help clarify the specifications below. 

1. PUNCH CONTROL 



To provide control over the punching of output the first data 
card must contain either of the following words commencing in card 
column 1 

PUNCH 
NO PUNCH 

In the case of PUNCH, each student's output will be provided in punched 
card as well as printed form. If NO PUNCH, only printed output will 
be provided. An appropriate message is printed on the output sheets 
so that the student will know whether or not he should expect punched 
output. A single punch control card controls punching for the entire 
run of STEXSIM, i.e. it cannot be changed from one model to another 
executed in a single computer run. 

2. INSTRUCTOR SET A 



For each model, the instructor provides the following set of 
cards in the order presented. 



Card 1 - Model definition card 

There must be exactly one card type 1 containing the following 
information. 



a. Columns 1 to 7 specify which factors are active. 



Column 

1 

2 

3 

4 

5 

6 
7 



Factor 

1 

2 

3 

4 

5 

6 
7 



| 
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In each column a 



1 denotes an active factor and a 

2 denotes an inactive factor. 

These are read with 711 format into IACT(I) ,1=1, 7. 

b. Columns 8 to 14 specify whether each factor is fixed or 
random. 

Column 
8 
9 

10 
11 
12 

13 

14 

In each column enter a 

1 if the corresponding factor is fixed 

2 if it is random or _if i£ i_s not active . 

These are read under 711 format into IFLAG(I) ,1-1,7. 



Factor 

1 

2 

3 

4 

5 

6 
7 



c. Columns 15 to 28 specify the number of levels of each of the 
active factors. Each factor can have a maximum of 10 levels. 

C olu mns Factor 

15-16 1 

17-18 2 

19-20 3 

21-22 4 

23-24 5 

25-26 6 

27-28 7 

The integer number of levels should be right justified within the 
appropriate two column field. For inactive factors blanks or any 
numeric quantity may be specified. 

These are read in 712 format into LI(I) ,1=1,7. 

d. In columns 29 to 38 the overall mean is entered. This 
quantity is read into variable FMU using an F10.4 format. 

If the decimal point is punched in the card, the field may 
fall anywhere within columns 29 to 38. Otherwise the F10.4 
format must be strictly adhered to. 

e. Card columns 39-40 specify how many student designs (Sets B) 
follow this Set A. The quantity must be integer and right 
justified. (It is read with 12 format into NSTUD) . 

The information on this card defines which of card types 3 
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through 8 will next be read. 



Card type 2 - Fixed main effect 

There will be one card type 3 for each active main effect factor 
which is fixed * These cards are arranged in increasing order of 
factor index I (I = 1,2, ..,7). Within a card, the incremental effects 
for that factor are entered in 10F8.4 format. 



Columns 

1-8 

9-16 

17-24 

25-32 

33-40 

41-48 

49-56 

57-64 

65-72 

73-80 



Effects for level 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 



If the decimal point is punched, entries may be anywhere within the 
appropriate 8 column field. Otherwise, the F8.4 format must be 
strictly adhered to. 

These are read into AI(I,J) ,J»1,LI(I) 



Statistical theory requires 
1 * 1 ( 1 ) 

S AI(I, J) = 0 for all I 

J=»l 



Card type 3 - Fixed two factor interaction 

There will be one set of cards type 3 for each interaction of two 
fixed main effect factors. Since Factors 5, 6 and 7 are the only 
factors which may interact, the only two factor interactions possible 
are 5-6, 5-7 and 6-7. STEXSIM will read sets of type 4 cards whenever 
both main effects of each of these three possibilities is active. Even 
if one of these interaction effects is not desired, if the two factors 
(5, 6 or 7) making it up are active, type 4 cards will be read in 
which case zeroes must be entered. 

For interaction I,J (I,J=*5,6,7;I^J) provide one card for each level of 
factor I. On each card enter in 10F8.4 format the incremental effects 
corresponding to each of the levels of factor J. Hence, there will be 
LI (I) cards each with LI(J) entries for interaction I,J. 

This is repeated for each of the interactions 5-6, 5-7, and 6-7 in 
that order when active. Note that the summation over levels of I for 
a particular level of J must equal one as must the summation over 
levels of J for a particular level of I. 
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This data is read into BI(IC,L3,L4) ,L4=1 ,LI(J) ;L3=1,LI(I) 



where 



10 = l if 1=5, J=6 



2 •• 1=5, J*7 

3 " 1-6, vl=7 



Card type 4 - Fixed three factor interaction 

There will be at most one fixed three factor interaction which occurs 
only when factors 5,6 and 7 are each active and fixed. Each entry on 
the data cards is the incremental effect corresponding to each 
combination of levels of factors 5,6 and 7. There must be one card 
for each combination of levels of factors 5 and 6. Letting L5 denote 
level of factor 5 and Lg levels of factor 6, these cards are in order 
of Lg indexing within index L5 (i.e. 1-1, 1-2, 1-3, 2-1, 2-2 etc.). 
There will be LI(5)*LI(6) data cards each containing LI(7) entries. 
Each such entry represents the increment effect corresponding to the 
L^'th effect of factor 7, L^'th of 5 and Lg'th of 6. This data must 
be in F8.4 format. 

This data is read into CI(Ll,L2,L3) ,L3=1,LI(7) 

L1=1,LT(5) mu! 

L2=1,T,I(6> . 

Statistical theory requires zero summation over any index of Cl for 
each combination of all levels of the other two. 

STEXSIM will read LI(5)*LI(6) data cards. 

Card type 5 - Random main effect 

There will be one card type 5 for each random main effect 1, 

1=1,..., 7. Each contains three quantities. 



read in 3F8.4 format. 

STD(I) is the standard deviation corresponding to factor I. These 
are used at the time of selecting the set of treatment effects for a 
particular student's experimental design. The effects, for as many 
levels as requested by the student, are selected from a normal 
distribution with expected value zero and standard deviation STD(I) . 

FLIM(I,1) is the lowest allowable value of each treatment effect for 
factor I while FLIM(I,2) is the upper limit. Any selection from the 
normal distribution which does not fall within these inclusive limits 
is discarded. This provides a means for preventing extreme values from 
contaminating an experiment. 



Column 



Content 



1-8 

9-16 

17-24 



FLIM(I,1) 
FLIM(I,2) 
STD (I) 



These cards are to be in order of index I (1,2,... ,7) 
Card type 6 - Random or mixed two factor interaction 



One card must be provided for each active two factor interaction 
where both factors are random (random model) or where one is fixed 
and one random (mixed model) . The content and format is identi 
to that of card type 5; namely 



Column 

1-8 

9-16 

17-24 

read in 3F8.4 format where 



Content 
FLIM(I, 1) 
FLIM(X,2) 
STD(I) 



1=8 if factor 5 and 6 both active and 
X = 9 11 ** 5 h 7 it »» »* 

X « 10 " " 6 " 7 " " ” 



at 

n 

ti 



least one is random 

ti it ii n 

n u n ii 



Those cards, if present, are to be in the above order. 



Card type 7 - Random or mixed three factor interaction 

There will be exactly one card of type 7 if and only if factors 5, 6 
and 7 are all active and at least one is random. The format is 
identical to card types 5 and 6 with 1=11. 



Card 8 - Error definition card 
There must be exactly one card type 8. 

a. In column 1-8 in F8.4 format the error standard deviation 
(SIGMA) is punched. In arriving at a particular observation 
requested by a student, to the sum of various incremental 
additive effects (main and interaction) , there is added a 
variate selected from a normal distribution with mean zero 
and standard deviation, SIGMA. 

b. Column 9-16 contain the seed number for the random number 
generator which generates the error deviates. This quantity 
is read into NSEED. Since it is read in 110 format this 
quantity should be right justified. 



The occurrence of this card denotes the end of the set of 
cards defining the instructor's model (Set A). Following 
this are NSTUD sets of Set B defining each student's 
experimental design. 
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3. STUDENT SET li 



Each student's experimental design is comprised of the following 
cards. 

Card 1 - Identification 



The first card of each student Set B is an identification card. All 
information in columns 1*80 is printed on the output reports and is 
punched in the corresponding punched output deck to provide identifi 
cation information. Exactly one card must be provided. 

Card 2 - Design definition card 

There will be exactly one card type 2 defining the nature of the 
student's design. 



a. Columns 1 to 7 specify which factors are active. 



Column 

1 

2 

3 

4 

5 

6 
7 



In each column a 



Factor 

1 

2 

3 

4 

5 

6 
7 



1 denotes a factor included in the student's design 

2 denotes a factor that is not included. 



These are read with 71 l format into INCLD(I) ,1*1,7. 



b. Columns 8 to L4 specify whether the student deems each main 
effect factor active or random. 

Column Factor 

8 1 

9 2 

10 3 

11 4 

12 5 

13 6 

!.4 7 

Enter in each column a 

1 if the corresponding factor is considered fixed 

2 if the factor is assumed random or if it is not active. 

These are read in 711 format into KEY(I) ,1=1, 7. Note that this 
variable is used solely to print out the student's assumption but 
does not affect the execution of the model in any way. 
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c. Enter right justified in columns 15-19 the number of 
observations which are requested. This is read in 14 
format into variable NRUN. NRUN must not exceed 200. 



Card type 3 - Factor level definition 

There will be one card for each main effect factor actively entering 
the student's design. There is one card for each factor used by the 
student whether or not that factor is defined by the instructor as 
active. These are to be ordered in sequence of increasing factor 
identification I, 1=1, 7. 



Column 1-2 contains (in 12 format) the number of levels of the 
corresponding factor I which is read into LS(I). The next LS(I) two 
digit columns contain the identification of each of these LS(I) 
levels. This defines the levels which will be encountered on the 
observation definition cards (type 4). These entries must be right 
justified. 



Column 

3-4 

5-6 

7-8 

9-10 

11-12 

13-14 

15-16 

17-18 

19-20 

21-22 



Identification of level 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 



Only the first LS(I) levels should be defined. 
These are read into LEV (I ,J) , J=1 ,LS (I) . 



If student specifies more levels than does the instructor 
(I.S(I) > LI(I)) and if the instructor defines factor I as fixed, an 
error will be generated and the execution of this student's design 
will be aborted. 



Card type 4 - Observation definition card 



There must be NRUN (specified on card 2) observation definition cards. 
Each card defines for each observation the levels of each of the 
factors deemed active by the student. 



Column 

1-2 

3-4 

5-6 

7-8 

9-10 

11-12 

13-14 



Levels for factor 
1 
2 

3 

4 

5 

6 
7 
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These are read in 712 format (and hence must be right justified) 
into variable 

IWl(L,I) Cor 1=1,7 and 

L= 1 , NKUN 
IW1(L,I) <: LS(I) 

One observation of the dependent variable is generated by STEXSIM 
for each observation requested by a definition card. These 
observations are generated from the levels of the independent 
variables (factors) requested on that card. These cards should be 
in the sequence in which the student wishes to obtain his 
observations. This is the point at which randomization should enter. 
There must be exactly NRUN type 4 cards. 



c. OUTPUT INTERPRETATION 



Upon completion of execution of each student " experiment” 
STEXSIM produces two sets of output, one set for the student and 
one for his instructor. 

1. OUTPUT FOR STUDENT 



The student is provided with a printout showing for each 
observation he has requested the levels of each of the factors he has 
declared active (this is taken directly from the student's input 
deck) and the resultant observation generated by STEXSIM. His output 
sheet will be headed by a label containing the information in the 
student's identification card (card 1). Appendix D1 contains a 
typical such listing. This listing includes explanatory comments. 

In this case the error variance is set equal to zero so that one can 
observe the additive nature of the model . 

If requested by the instructor's PUNCH control card, the same 
information is provided in punched card form. The statement PUNCHED 
OUTPUT SPECIFIED at the end of the printed output will alert the 
student to the existence of a punched deck. This deck is headed by 
one card containing the identification card contents and a second 
with a sequence number. Each experimental observation is on a single 
card in the following format. 



Col 




Content 




Format 


1-10 


observation 




F10.4 


11-14 


level 


lor factor 


1 


14 


15-18 


ii 


ft ff 


2 


14 


19-22 


n 


It H 


3 


14 


23-26 


ti 


tl It 


4 


14 


27-30 


fi 


II II 


5 


14 


31-34 


!! 


tl II 


6 


14 


35-38 


II 


»f II 


7 


14 



These cards can be arranged in any desired order to satisfy 
input specifications for any analysis routine that might be used 
to conduct the final analysis of variance of this data. 

It 9hotild be noted that the student obtains information only 
as to the levels u9ed of factors he has defined as active. Levels 
generated by LEVSEL for ignored active factors are given only to 
the instructor. 

2. OUTPUT FOR INSTRUCTOR 



The instructor is provided with an identical copy of the 
information provided to the student. In addition he receives 
extensive additional information as to the exact model underlying 
the experimental results generated for the student. A typical such 
output annoted with explanatory comments is included as Appendix D2. 
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In the event that the atudunt has ignored an active factor, a 
second listing provides the instructor with complete knowledge of 
which levels of each factor enter in the calculation of each 
observation including those selected by LEVSEL. 

Next for each of the 7 factors the instructor's definition as to 
which are active; if active, whether fixed or random and the number 
of levels is printed. This is followed by the comparable information 
from the student's design. The student's specification of fixed/ 
random in no way affects the execution of STEXS1M but is provided 
merely for information for the instructor. 

Following these, the overall mean as specified by the 
instructor is printed along with a "student value” which is the 
overall mean corrected (by TRADJ) for treatment levels of fixed 
factors which have not been used. This would be the "true" value 
being estimated by the particular student* 

The incremental treatment effects for active main factors and 
all active interactions are printed next. For fixed main effects or 
fixed interactions these are the specific values entered by the 
instructor and would be the same for any student using the 
particular model. However, for random main effects or random or 
mixed interactions these are the results of the random selection 
made in RTRT or RINTER. While they remain constant for the duration 
of the student's experiment, a new selection is made for the 
experiment of the next student. 

The standard deviation for the residual error component is next 
printed. Tt is followed by a listing of the adjusted treatment 
effects for each of the seven main factors. These will differ from 
the values specified by the instructor if a student has used fewer 
levels of a fixed active factor than are provided by the Instructor. 
This adjustment (accomplished in TRADJ) is compensated in the 
"student value" of the overall mean printed earlier. 

The purpose of this added Information for the instructor is to 
assist him in interpreting to the student the model underlying the 
generation of the observations he receives. This is the type of 
information never available in real world experimentation and is, 
therefore, one of the most valuable aspects of the STEXSIM approach 
to teaching experimental statistics* 
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IV. EXPERIMENTAL USE OF SIMULATOR 



A. DESCRIPTION OF EXPERIMENTS 



Tti order to test the model and demonstrate its versatility, 7 
different "instructor" models have been formulated. These have been 
tested by running several "student" experimental designs for each 
instructor model. A total of 30 experiments have been executed. 

These are identified in this section. The input for each instructor 
model and student design are listed in Appendix E along with the 
STEXSIM results for each and an emalysis of variance run on the 
resultant generated data in Appendices E and F respectively. 

1. MODEL 1: To test a non-interacting two factor fixed model, factor 

1 is active, fixed with 5 levels while factor 2 is active, fixed 
with 4 levels. 

a. EXPERIMENT 1A: The student specifies the same model as the 
instructor with one observation per cell for a total of 20 
observations. 

b. EXPERIMENT IB: The student again matches the instructor's 

model but with 40 observations in order to show how 
replication improves the power of design by providing ad- 
ditional residual degrees of freedom (40 observations)* 

c. EXPERIMENT 1C: This experiment is the same as IB except 

three observations per cell are requested (60 observations)* 

d. EXPERIMENT ID: In this design the student requests 5 levels 

of factor t but uses 4 levels of factor 3 (which is inactive) 
and ignores active factor 2. STEXSIM will generate random 
selection of levels of factor 2. There is one observation 
per cell (20 observations). 

e. EXPERIMENT IE: The student in this design specifies three 

levels of factor 1, 2 and 3 to demonstrate that he may specify 
fewer levels than instructor. Factor 3 will not contribute. 
One observation per cell is requested (27 observations). 

f. EXPERIMENT IF: Factors 1 and 2 are ignored completely while 

4 levels are requested of factors 5 and 6. STEXSIM will 
randomly select levels of factors 1 and 2 for each 
observation (16 observations). 

2. MODEL 2 : Instructor model 2 provides a test of a fixed two factor 

interacting experimental situation. Factor 5 is fixed with 6 
levels while factor 6 is fixed at 4 levels. All other factors are 
inactive. 
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a. EXPERIMENT 2A: The student specifies the same model as the 

instructor with one observation per cell (24 observations). 

b. EXPERIMENT 2B: Same as experiment 2A except two observations 

per cell in order to make a direct main effects teat (48 
observations) . 

c. EXPERIMENT 2C: Same experiment as 2A except three 

observations per cell (22 observations). 

d. EXPERIMENT 2D: Same as 2A except four observations per cell 

to demonstrate improved power of design which has more 
replications (96 observations), 

e. EXPERIMENT 2E: Student ignores factor 6 while using only 4 

levels of factor 5. Student runs a one-way design with 
five observations per treatment. STEXSIM generates levels 
of factor 6 (20 observations), 

MODEL 3 : Model 3 demonstrates the role of blocking in reducing 

the error means square in order to improve the precision of the 
test. To accomplish this model 2 is used with the addition of 
blocking factor 1 being entered as a random factor, 

a. EXPERIMENT 3A: The student ignores factor 1 (blocking 

factor) using two observations per cell of each of the 24 
treatment combinations of 6 levels of factor 5 and 4 of 
factor 6 (48 observations), 

b, EXPERIMENT 3B: In this design, blocking factor 1 is 

ut.i tized at two levels. There is one observation per each 
of the 48 cells (2 x 24) which is equivalent to partitioning 
the two observations per cell of experiment 3A into one 
from level 1 and one from level 2 of factor 1 (48 
observations) . 

MODEL 4 ; This model provides a test of STEXSIM in simulating a 
fixed three factor interaction experimental situation. Each of 
factors 5, 6 and 7 is fixed at 3 levels each. Interactions 5-6, 
5-7, 6-7 and 5-6-7 are each defined. 

a. EXPERIMENT 4A: The student's design matches the instructor's 

model with one observation per cell. The three factor 
interaction must be assumed zero since it cannot be separated 
from the error mean square (27 observations) . 

b. EXPERIMENT 411: This experiment also matches the instructor's 

model but utilizes two observations per cell. The presence 
of three factor interaction can now be tested since 
replication provides a separate error measure (54 
observations) , 
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c. EXPERIMENT 4C: The student in this design assumes factor 

1 (at 2 levels), 6 (at 3) and 7 (at 3) rather than 5, 6 and 
/ active. There are two observations per treatment 

combination (36 observations). 

d. EXPERIMENT 4D: Factors 5, 6 and 7 are each considered 
active but only two levels of each are utilized, three 
observations per cell (24 observations). 

e. EXPERIMENT 4E: The student calls factor 5 random and 6 and 

7 fixed to show that it is the instructor's specification 
of random/fixed, not the student's which affects the manner 
in which STEXSIM generates data, 2 observations per cell 
(54 observations). 

f. EXPERIMENT 4F: Same as experiment 4D except one observation 

per cell (27 observations). 

j. MODEL 5: Instructor model 5 tests a two factor random interacting 

model. Factor 5 is active at 5 levels and factor 7 at 4 levels. 
Both factors are random. 

a. EXPERIMENT 5A: The student matches the instructor’s model 

with one observation per cell (20 observations) . 

b. EXPERIMENT 5B: Same as experiment 5A but with two 

observations per cell (40 observations) . 

c. EXPERIMENT 5C: In this design the student ignores factors 

5 and 7 using instead factors 1 (at 5 levels) and 3 (at 4 
levels) with two observations per cell (40 observations). 

d. EXPERIMENT 5D: The student calls factor 5 fixed and 7 

random. He uses 3 levels of factor 5 and 3 of 7 with two 
observations per cell (18 observations). 

e. EXPERT ME NT 5E: In this experiment the student ignores 

factor 7 and uses only 4 levels of factor 5 with 4 
observations of each level (20 observations). 

6. MODEL 6 : A three factor interacting mixed model is tested by 

specifying factors 5 and 7 as fixed at 3 levels each and factor 6 
random, also at 3 levels. Two factor and three factor interactions 
are all specified. 

a, EXPERIMENT 6A: The student's design matches the instructor's 

model with two observations per cell (54 observations). 

b. EXPERIMENT 6B: The student calls all factors random each at 

three levels with two observations per cell (54 observations). 
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7. MODEL 7 ; Model 7 provides a demonstration of the effect of 

blocking in accounting for sources of variation. Blocking factor 
1, 2 and 3 are defined as random while factors 5 and 6 each at 
3 levels are fixed and interacting are the factors of interest. 

a. EXPERIMENT 7 A: In this experiment the student ignores the 

blocking factors specifying 8 observations per cell of the 
factor r > by factor 6 complete factorial model (72 
observations') . 

b. EXPERIMENT 71J: Blocking factor l is considered at 2 levels 

with 4 observations per cell (72 observations). 

c. EXPERIMENT 7C: Blocking factors 1 and 2 are each considered 

(2 levels each) with 2 observations per cell (72 observations). 

c. EXPERIMENT 7D: All three blocking factors, each at two 

levels are included in the design with one observation per 
cell (72 observations). 
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B. STEXSIM RESULTS 



Each of the 30 experiments described in the previous section 
have been executed by the STEXSIM model. The input in Appendix E 
when run produced the results in Appendix F . In order to conserve 
space only the student output is shown. For each, however, the 
instructor output described in Section IXIC was provided. Sufficient 
input detail is shown in Appendix E to permit one to replicate each 
of these experiments. It is important to note, however, that because 
of different random number generators on different computers the 
specific results would be different as indeed they are with the 
SUNY/Buffalo computer when a different seed number is used. 

The purpose of each of these 30 experiments was to test 
different conditions under which STEXSIM might be required to 
function. In each case STEXSIM accomplished specifically what it 
was designed to accomplish thus demonstrating its ability to cope 
with the wide range of problems for which it might be required to 
function. 



C. ANALYSIS OF RESULTS 



The role of STEXSIM was completed by the generation of the 
results described in the previous section; i.e. the generation of 
"data" from the 30 different experiments. However, for the sake of 
completeness and to demonstrate the full sequence of activities in 
the use of the simulator, an analysis of variance was run for each 
of the 30 experiments. 

The program used for the analysis was BMD02V, Analysis of 
Variance for Factorial Design - developed at the Health Sciences 
Computing Facility, UCLA. It is documented in reference 2 . The 
input to BMD02V for each experiment was the punched card deck 
provided by STEXSIM. The deck, as is the usual case, had to be 
sorted into the sequence required by the analysis program. This 
activity is exactly that which x^ould be followed by an actual 
student using STEXSIM. 

The Analysis of Variance Table for each experiment is included 
in Appendix G. Hence, even if one did not wish to use the simulator 
this report provides at least the data for 30 different complete 
factorial problems with the appropriate analysis which he could use 
for student problems, text examples, etc. 

Careful review of these analyses reveals in several instances 
results which are counter intuitive, where significance was 
expected it was not found while where it should not be present it 
did indeed appear. This should not be considered a weakness of the 
STEXSIM model and its approach but rather is a reflection of the 
sensitivity of the model's performance to certain key input 
parameter j. One of the factors surely is the random number 
generator itself. Many systems simulation studies have witnessed the 
contributory effect of this generator to the variability of response 
variables. The others are the various values of treatment and 
interaction effects and the magnitude of the error variance. In 
addition the natural variability inherent in any experiment creates 
unanticipated results at times simply because of the type I and 
type II statistical error. The magnitude of unanticipated results 
exceeds that which would normally be expected. 

Research Is currently under way to examine carefully the 
effect of various parameters on model response. The basic model 
used for this study is STEXSIM exactly as described in this report. 

Let us consider briefly the results of each analysis. 

1. Model I t The results of experiment 1A are as would be 
anticipated with both active main effe ts shown to be 
statistically significant at the .01 level. The level of 
significance is surprisingly high however. In experiments IB 
and 1C, however, ir vh\ h the experiment of 1A is replicated 
twice and three tii t* espectively, the observed error variance 



('•within replicates") is unusually high causing significance 
of factor 2 only in experiment LB and no significance in 1C. 

ID produced anticipated results with no significance as the 
result of the residual variance being inflated by the omission 
of active factor 2 from the design. Reasonable results were 
obtained in IE with the finding of significance for the active 
factors and not for the extraneous factor 3 which was inactive. 

A spurious interaction appeared when it should not have been 
present. IF produced as anticipated no significance of the two 
factors included in the design since both were inactive factors. 

2. Model 2 ; Experiment 2A produced reasonable results with both 
main effects being significant. However in 2B, 2C and 2D in 
which 2A is replicated 2, 3 and 4 times respectively, 
surprisingly, no significance was found primarily because of an 
excessively large error variance estimate. This result is 
comparable to that of IB and 1C and is the subject of current 
investigation. 2E however performed as expected with signifi- 
cance of the only active factor included in the design observed 
by the contribution to error of the ignored other active 
factor. 

3. Model 3 : The two experiments using model 3 gave precisely the 

predicted results. In 3A the blocking factor is ignored thereby 
preventing the experimenter from observing the significance of 
the two active factors of interest. In 3B, on the other hand, 
the blocking factor is included in the design thereby reducing 
dramatically the residual variance. Both main effects of 
interest and their interaction wore found to be highly 
significant. 

4. Model 4 : In experiment 4A significance was found for each of 

the three main effects. However, no significance was observed 
for their two way interactions primarily because the three 
factor interaction is confounded with the error and hence 
provides an error estimate that is inflated. In 4B where it had 
been anticipated that the three factor interaction could be 
separately tested, the error variance is excessively large so 
that all tests for significance were negative except factor 

C which has the greatest effect on the model. The inflated 
error of 4B is the same phenomenon observed in IB, 1C, 2B, 2C 
and 2D in which replication occurred. Experiment 2C gave 
reasonable results except for a very high level of significance 
found for factor 1 which in fact was declared to be inactive. 

4D yielded disappointing result. s primarily because of an 
Inflated error term (3 rcpLicates in this experiment). 4E with 
replication gives inadequate results although 4F without 
replication provides a significant result for all active 
factors with the exception of the 5-6-7 interaction which 
cannot be separated from the error. 

5. Model 5 : Model 5 gives a test of a two factor random interacting 
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model. Experiment 5A without replication provided a significant 
test for factor 5 but not for 6. Since a random model, the 
fact that the two way interaction is confounded with error is of 
no significance. Factor 6 while active in the model has only 
minor effect so that its lack of significance is not surprising. 
5B, however, with replication surprisingly failed to show 
significance for any factor or interaction. In 5C the student 
ignores the active factors and includes two factors which are 
inactive. As would be anticipated, no significance was found. 

5D tfith replication showed no significance of any factor. 

Ignoring one of the active factors in 5E precluded a significance 
test on the other factor included in the experiment as would be 
expected. 

6. Model 6 : In both 6A and 6B which are identical except for that 

in 6B the student declares all three factors fixed when in fact 
factor 6 is random, the student finds that the 5-6 interaction is 
significant in 6A whereas in 6B, although the 5-6 interaction is 
significant, he fails to detect it because of his improper model* 
No other factors are found significant. 

7. Model 7 : Model 7 behaved exactly as predicted. In 7A none of 

the three blocking factors are included in the design thereby 
obscuring the test on the two factors of interest (5 and 6). 
Similarly in 7B with one blocking factor included, the main 
effects 5 and 6 and their interaction still are not found to be 
significant. Two blocking factors are included in 7C which 
provides a significant test on main effects 5 and 6 but not on 
their interaction. 7D on the other hand yields significance for 
factors 5, 6 and their interaction as well as significance for 
the three blocking factors (although their test is not a matter 
of interest). In proceeding from 7A, 7B, 7C to 7D the residual 
variance is decreased each time as would be expected. In 7D 
nearly all the total variance is accounted for. 

The results of the analysis of this set of 30 experiments leads 
to the conclusion that in general the results of the analysis of 
variance were as anticipated with the major exception that with 
replication the error variance in nearly all cases unexpectedly 
increased dramatically thereby obscuring most tests of significance. 
This phenomenon is currently being investigated. Further, there is 
an apparent relationship between the predictability of results and 
the magnitude of the error variance component. These are listed for 
reference in Table I . The fact (hat Models 3, 5, 6, and 7 seemed 
to behave best (except for the replication problem) leads to the 
tentative conclusion that the smaller the variance the better the 
results. This is a reasonable conclusion for as the contribution of 
the error variance approaches or exceeds that of a main effect, the 
two are likely to become confounded. This phenomenon is also being 
investigated further. 
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Table I 



Actual Error Standard Deviation 



Model SIGMA 



1 

2 

3 

4 

5 

6 
7 



0.750 

1.250 

0.005 

0.250 

0.150 

0.001 

0.010 
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V. CONCLUSIONS AND RECOMMENDATIONS 



The Statistical Experiment Simulator (STEXSIM) has been 
designed, developed and tested. This report has described these 
aspects of the model in sufficient detail as to permit someone else 
to utiii;u the model for his own use. 

The model was conceived originally as a teaching device in 
which the capabilities of the digital computer are exploited to permit 
the integration of the design and analysis phases of statistical 
training. It has been structured to permit an instructor to specify 
a statistical model which then generates "experimental” results for 
each student according to the student’s experimental design. In 
nearly all ways it is for the student an experience analogous to 
collecting actual data in a real world experiment with two major 
benefits not attainable in real world experimentation. First, he 
can run an experiment quickly and at negligible cost thereby 
permitting many design experiences. Secondly, his instructor has 
complete knowledge of the underlying additive model which has 
generated the student’s data. This is invaluable in interpreting 
results but is never available in real world experimentation. 

While highly successful in accomplishing this original design 
goal, a number of other secondary benefits have become evident as 
the model development has evolved. Foremost among these is the role 
of STEXSIM as a demonstration device. An instructor in a course in 
experimental design could use the model to demonstrate certain 
concepts he might be covering without the student actually having to 
submit a design of his own. Experiment 7 is a good example of how 
an instructor might demonstrate the role of blocking in improving 
the power of a design. Beyond its demonstration role STEXSIM is 
already establishing a place as a research tool and as a generator 
of standard ’’text book” problems. 

To tost the STEXSIM model seven "instructor” models have been 
formulated each of which has been used to generate data for from 
two to six ’’student" experimental designs. In total 30 different 
experiments have been run and analyzed in order to test as many 
aspects of STEXSIM as possible. These have each been described in 
previous sections. Each of these experiments were complete 
factorial designs with equal cell sizes. This was done so as to 
utilize a particular analysis routine. However, there is nothing 
inherent in STEXSIM which requires the use of a completely balanced 
design. STEXSIM generates an "observation” for a single specification 
of various treatment combinations to be controlled for that 
observation. Therefore the flexibility ol : STEXSIM permits any 
experiment which has an underlying factorial model. It can be used 
for fractional designs, Latin Squares, Graeco-Latin Squares, etc. 
Furthermore it can aid in the study of the handling of unequal cell 
sizes or missing observations. 

The analysis of these 30 experiments pointed out certain 
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problems in the selection of parameter values to be used in the 

model. These center primarily on the relationship of the magnitude 

of the error variance to the magnitude of incremental treatuent £ 

effects. Difficulties were particularly evident in replicated * 

designs in which treatment effects are becoming confounded with the 

error term. The problem quite clearly is with parameter selection 

and not with the STEXSIM model. Accordingly, research is currently 

underway on parameter selection. f 

Further research is recommended and is currently planned to 
extend the STEXSIM model to handle unequal variances, non-normality 
and other designs for which a different model structure is needed ) 

as nested designs for example. In addition it is planned to add a 
time dependent factor which will contribute an effect to an 
observation proportional to place of that observation in the sequence 
of samples in an experiment. This will permit the explicit 'j 

inclusion of the effect of randomization. If a student failed to ’ 

randomize, this time dependent effect (with proper parameter values) 
will be confounded with a possible main effect perhaps giving a 
False indication of significance of that main effect. With 
randomization the time factor can be confounded with the error. 

With blocking and randomization he should be able to remove it from 
error and main effect thereby providing a correct test for 
significance. 

The concept of STEXSIM is supportive of the manner in which 
experimental rtatistics is taught in an applied discipline (as 
engineering, psychology, education, for example) . In these areas a 
student generally gains understanding of concepts primarily through 
experience, both personal and vicariously through demonstration. He 
also learns appropriate theory but yet there remains the philosophy 
of learning by doing. This is contrasted to the learning of ? 

statistics from a theoretical point of view in which understanding 
of concepts arises through mathematical processes rather than 
experience. Both forms of teaching are appropriate but it should be 
recognized that they each utilize different methodologies for 
different audiences. STEXSIM* s role is clearly in the area of 
applied statistics. 

The term Computer Aided Instruction (CAI) has evolved primarily 
in the area of programmed instruction. It. is believed that the 
approach of STEXSIM is a new and powerful form of CAI and one vfoich 
should be exploited. 
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APPENDIX A 



GLOSSARY OF VARIABLE DEFINITIONS 




I 
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VARIABLE DEFINITION 



1. First defined in instructor input section of MONITOR 



IACT(I) 


= 1 if factor I is active in model 

2 if factor I is inactive 


IFLAG(I) 


= 1 if factor I is fixed in model 
2 if factor I is random or not used 


LI(I) 


= number of active levels of factor I 


FMU 


= overall mean 


NSTUD 


= number of students for whom input designs 
(Set B) are provided 


AI(I,J) 


“ additive incremental effect of Jth level of 
factor I 


BI(IC,L3,L4): 


matrix of incremental 2 way interaction effects 
of interaction IC where 

IC = 1 for interaction 5-6 

2 " " 5.7 

3 " " 6-7 

L3 = levels of first factor 
L4 = ** ” second factor 


CI(L1,L2,L3): 


matrix of incremental 3 way (5-6-7) interaction 
effects 

Ll = level of factor 5 
L 2 = level of factor 6 
L3 = level of factor 7 


IN(K) 


~ ^ interaction K is active and has a random component 

0 if interaction K is inactive or if active is fixed 


NST 


where K * 8 refers to 5-6 interaction 
» 9 »• » 5-7 »» 

= 10 " " 6-7 " 

= 11 " »* 5-6-7 " 

* identification of student currently being 
processed 

« 
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FLIM(I,1) 



lower limit on random effect for factor I 



FLIM(I>2) - upper " " M » " M M 

STD(I) « standard deviation of random effects component 

for factor 1 (effect selected from 
N(0,STD(I) 2 ) 

where X = 1,...,7 for main effects I 
= 8 for 5-6 interaction 





=9 " 5-7 " 

= 10 ” 6-7 " 

= 11 " 5-6-7 " 




SIGMA 


- standard deviation of error component (error 
selected from N(0, SIGMA 2 ) 


NSEED 


= random number generator seed 




PUNSW 


* contents of first three columns 
control card (PUN for punching, 
no punching) 


of punch 
anything else 



First defined in student input section of MONITOR 



NAME 




stores alphanumeric contents of student's 
identification card 


INCLD(I) 


23 


1 if factor I is deemed active by student 

2 ,f " " " " not active by student 


KEY (I) 


S3 


1 if factor I is assumed fixed by student 

2 » »* «« " " random " " 


NRUN 


23 


number of observations requested by student 


LS(I) 


3= 


number of different levels of factor I used 
by student 


hEV(l,h) 


X3 


identification of Lth level of factor I 
<L * LS(I)) 


IW1(L,I) 


S3 


level of factor I included in observation 
request L 
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0 if factor is not deemed active by student 


IW(L,I) 




level of factor I used to generate observation 
L (includes model generated levels when student 
fails to use all active factors in addition to 
IW1(I,J) 




* 


0 if factor is not active nor deemed active by 
student 



I AO) 



ISW: 

YD(L) 

First defined 
FMSS: 

AS (I, J) : 

BS (IC,L3,L4) : 

CS(L1,L2,L3): 

IOUT 

ADELTA(X) 

BDELTA(IJ) 

CDELTA 



1 il factor J in Fixed active factor used by 
student 

2 if factor I is fixed active factor not used 
by student 

3 if factor T is random active factor used by 
st ndciU 

4 if factor T is random active factor not used 
by student 

5 if factor I is not an active factor 
a printing control switch 

0 if student does not ignore any active factor 

1 if student has ignored any active factor 

- Lth observation of dependent variable 
in TRADJ 

adjusted mean equal to FMU compensated for 
student not requesting all levels of each fixed 
factor 

similar to AI(I,J) except adjusted for any levels 
of fixed factor I which are not included in 
student’s design 

similar to BI(IC ,L3,L4) except adjusted for any 
levels of fixed two interacting factors not 
included in student's design 

similar to CI(L1,L2,L3) except adjusted for any 
levels of fixed three interacting factors not 
included in student's design 

= 1 if no errors encountered 

2 if LS(I) > LI (I) for any fixed main effect 
I (to abort execution of student's model) 

; adjustment needed for each level of main 
effect 1 

= adjustment needed for each cell of following 
two factor interactions 

IJ = 1 5-6 

- 2 5-7 

= 3 6-7 

* adjustment needed for each treatment combination 
of 5-6-7 three way interaction 
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4. First defined in subroutine AMFAN 



FMS 



observation of dependent variable before 
error has been added 



All other variables are defined and used locally within the various 

subroutines. 



APPENDIX B 



STEXSIM PROGRAM LISTING 



*> - 



PROGRAM MONITUP < INPUT , CUTElT , FlMCP , TAPE7=FUNCH,TAPE5*INPUT) 



,FMU,N$TLC 



101 

550 

551 



r'KUUKAn HUSNAlV/r unrvinui' . 

COMMON/INTGR/ IACT (7 ) .irtAf;t?) ,LI(7) ♦ I?W, 1 N( 11 ) ,XNCLr<7), 

1 K£ Y < 7 ) ,tEV<7,lG> *L5(?) , IW H / 00 ,7) , t A ( ? ) , J * J J* E ( C0 * 

COMMON /REE 4/ A 1 ( / » 1 0 ) , B 1 ( 3 , 1 ti , 10) ,01(10,10,10) _,A$<7, 10), 

10S ( 3, 111, 1U) , CSC 10,10,10) ,FLlN(ll»2),S7C(ll)»AC(..LTAT71l, 

? UOf.LTA (3 ) »Ci)r;LT A ,OUT(U,l*i> , Y ( 10 0 ) , YU < 200 ) ,PUNSN ,SIGMA 

; INS TRUCT OR INPUT CATA St-CTICM STATEMENTS 1C1-117 

; Rr.AO SWITCH TO CONTROL FLNCUNG 

READ 1 05 , PUNSW 

105 FORMAT (A3) 

9959 CONTINUE 
ISW*Q 

READ IACT , IFLAG, Ll TABLES ANC GENERAL MEAN 
READ 101 » (IACT (J ) , J*l»7) , (TFLA G (J>» J s i»7) , (Ll< J) , J 3 i»7) 

FO R MA T (7I1,7I1,7I2»F10*4*I2> 

IF (EOF, 5) 550,5*31 
CALL EXIT 
CONTINUE 

RE A C A I, 81 , Cl TABLES 
DO 40C I *1 »7 
DO 400 J*l,10 

400 AI(I,J>*0»0 
DO 401 I*i ,10 
00 401 J*l,10 
DO 401 K*l»3 

401 BI (K,I »J) a<) »0 
DO 402 1*1,10 
00 402 J*l,10 
00 40 2 <*1,13 

402 Ct(I,J»K)s0.i _ . _ r 

MUST READ AI TABLE >I*E* , MAIN EFFFCT^ 

DO 102 L a 1 » 7 
L1*-IACT(U 
GO TO (103,102) ,41 
KalFLAGCU) 

GO TO (213, 1)2), K 
213 M*l. 1(4) 

RfiAO 1^4, <A1(4,J), 

1( j4 FOKMAT ( IU F'J • 4) 



103 



iUH rUKcM I UUr'li’M 

l q<; corn inue ~ , . . . **\ cmi* iict i p 

PRINT 100 1 (XAuT ( J) » J*l« 7) « ( lf*l AG(J) , J* 1, 7) , (LI \J) ,«-l ,7) ,FNU,NST4C 
100 FORMAT ( lHl,7Il, 711 ,712 , HO «4 , 12) 

ru;ac BI TABLE, I ♦ 6 • » TWC WAY INTERACTIONS 
DO lit 4 1 a 5 > 6 



N--LH1 

DO 110 12 - 11,7 
;*J -IACT(Ll)*rACI (L 2 ) 

>W1MT 99, LUL2, IACT(L1) ,TACT (L2) , 
■ORMAT (515) 



IS 



C 



19 

PRINT ^iv, u 
99 FORMAT ( 515 ) 

IE ( 1 S -21 111 . no, no 
111 IF 1 iri„ AG <L t) «UK« i» CF, If'L/O ( L 2 ) . NE. 1 ) ,J C TC 110 
II* ( L 1 *L 2 “ 35 ) L»)B» 107, 100 

« At i r * i 



106 



ICU 
GO TO 



109 
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If. 



4 » 






«< 

O 



<» 







O 






Jl 






% 

% 

% 



J) 



*> 



107 IC ? 

6 'j TO l'J'J 
1 0*3 10^2 

icy hi ai(Li) 

12* li uz; 

CO 121 L 3 = 1, ML 

rax nr 98, li,l2, iact (li),iact(L2),is,hi,m2 

90 FOF.PAT«7tftl 

RE AC 1G4, <9I<IC,L3,L4) ,U = i,N2) 

121 CONTINUE 
110 CONTINUE 

C READ Cl T AtllE , I, E. , THREE WAY INTERACTION 

IF (IACT<5)*IACT(E)*1ACT <7)-2)ll?,114,114 

112 IF(IFLAG(5)*IFLAG(6)*1FLAG(J) .N£*l) GOTO 114 
Nt = LI ( 5) 

N?=LI ( 6) 

N3=LI ( 7) 

00 113 L1-1,N1 
00 113 12=1, N2 

READ 1 G4, <CI(L1,L2,L3) , C2=l ,N3) 

113 CONTINUE 

C FEAC FANDOM EFFECTS FACTOR CATA 

114 DO 117 J= 1 , 7 
K=IACT(J) 

GO TO (116, 117), K 

116 K=IFLAG(J) 

(.0 TO <117, 115), K 

115 RE AO 104, (FLIMtJ ,K) ,K = 1 ,2) ,STC <J) 

117 CONTINUE 

DO 315 K=8 , 11 
315 IN ( K) =Q 

C READ TWO WAY INTERACTION IF EITHER FACTOR IS RANOCH 
CO Sit L 1=5 ,6 
N=Llfl 

DO SIC L 2 = N , 7 

IF<IACT(L1)*IACT (L2).Nt.l) GC TC 310 
IF{ IFLAG(L1).KG. l.ANC. IFLAG(L2) .EC.l) GO 10 310 
IF (LI* L2-35) 3c6, 307,300 
306 1G = 8 

GO TO 309 
3 07 IG=9 

GO TO 309 
308 1C = 10 
3 09 IN ( IC ) =1 

READ Id4» (FLIM(IC,K) ,K=1,2) ,STC (1C) 

310 CONTINUE 

C HEAL THREE WAY VARIANCE r CHFCNENT 

Ii : ( IAC T ( 5 ) *TACT ( U ) - l IAO T ( 75-2 ) 312,314,j 14 
312 !;•( IFLA3<5)*IFCAf <«: )*IF.LAG < ? > .EC. I) GO TO 214 
RIIAU 104, <FLIf1(ll , KUK"1 »2) »STC<U) 

I ' l < 1 1 ) ~ 1 / 

314 CONTINUE ,/ 

HE AC 120,SIG1A,XCELC 
120 FORMAT (Kfi.4,X>) 

C STUDENT INPUT SECTION 

00 99X N >T = 1 , NGT HO 

PC A n 2 1 u , (MA IE <1 ) , 1 = 1 , 8 3 ) 

2 JO FORMAT ( ;i Q A 1 ) 

••"‘.-'.AO 2 Cl, ( INGLO ( J) ,J*1 ,7) , (KEY (.j) , J.*l ,7) , NRt’N 
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201 FORMAT (711,711,15) 

C INPUT NUMBER LEVELS ANC ACTUAL LEVELS FOR FACTORS USED 
00 202 K»l,7 
IS* INC 10 ( K) 

GO TO (204,202) , IS 

204 READ 2C3,M, (Li; = 

LS ( K) aM 

203 FORMAT (12,1012) 

202 CONTINUE 

C INPUT SET OF EXPER. CCNC, FCR OBSERVATIONS 

READ 205, ( (IH1(I,J) ,j=l,7) ,l»l,NRUN) 

205 FORMAT ( 712) 

00 123 1-1 ,NRUN 
DO 12o J*l,7 

IF (IWl(I,J),EO» 0 ) 3W1 ( I , J) •» fl 
123 CONTINUE 

C CONSTRUCT IA(J) TABLE FROM STLCENT DATA 
OO 1 J *1,7 
L ff IACT (J) 

GO TO (2,J),L 

3 IA ( J)*5 
CO TO 1 

2 L*IFlAG(J) 

GO TO (4,5>,L 

4 IA C J)*INCLO(J) 

GO TO 1 

5 1A(J)*2*INCLD(J) 

1 CONTINUE 

C GENERATE OMITTcO CATA , CONSTRUCT AS,nS,CS TABLES 

00 20 Ml * 1,20 0 
CO 20 M2 * 1,7 
IW (Ml, M2) - a 0 
20 CONTINUE 
00 10 J»l,7 
K1 = IA( J) 

00 15 I»1 , NRUN 
15 IW( I, J)*IW1(T, J) 

GO TO (6,7 ,0,9,1 0) ,K1 

C FIXED, ACTIVE FACTOR USED BY $ MOENT 

6 GO TO 10 

c fixed, active factor, nct usec py student 

7 CALL LEVSEL ( J , NRLN ) 

ISW*1 

GO TO 10 

C RANDOM, ACTIVE FACTCS USf L EY : TLCEN I 

C GENERA IE TREATMENT EFFECTS FCR FA (TCP J 

fl r ALL PTRT(J) 

'■0 TO 10 

C RANDOM, ACTIVE FAf.i CF NCT USEC EY STLCENT 

0 CALL LEVSEL (J,NRUN) 

ISW»1 

CALL RTRT(J) 

GO TO 10 
10 CONTINUE 

C GENERA TE EFFECTS FOR INTERACTIONS IF RANDOM OR MIXEC MCOEL 
DO 510 K-d , LI 
• IF (IN(K) • N £ • 1 ) GO TO 510 
CALL RINTTRiO 
510 CONTINUE 
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# 



# . 



CALL TEA ) J ( XOU T, FMU , F ) 

Co TO (lift , lulT 

COHrUlE cMP£ ■JICAL CATA FCfi EXPERIMENT 

US DO 11 L=i , NfcUN 

CALL AM'MN(L,fMU,FMS) 

9«9 cS(iTH,ie r '' UT ' 

GO TO 9999 
END 



SUBROUTINE TRACJ <IOLT,Ff*U,FfCSS> 

IFLAG<7) 



COHMCN/INTGR/ IA CT 17) 
IKE Y (7) . 9 LEV (7, 10 ) 
COMMON /REEL/ A I C 7 
185(3,10,10) , CSC 1C 
2B0ELTA (3 ) 



* CJELT A^ * Ci^T ( ^ 1 1 ,2^ ,STD (11)^ADELTA(7)^* 9 

t ELTA , CLT ( 1L ,10 ) , Y ( 10 J ), YO ( <0 0 ) ,PUNSW , SIGMA 



-0 100 1 = 1,7 
00 101 J=1,1J 

100 AS(T,J) = J .0 
00 101 1 = 1,10 
00 1U1 J= 1 ,1Q 
00 lul K = l ,3 

101 85 (K, I , j) s?(j # 3 
DO 102 I=l,ij 

00 10? J = l,10 

DO 10? K-'1,1J 

102 C5(I,J,K)=0. t ) 

AO JUST MAIN EFFECT TREATMENTS 

FMSS=FMU 

IOUT=i 

001 1 = 1,7 

IF f IAC TC I) *IFLAG(I)- 2 ) 2,1.1 

2 IP(U«I)-LSa>l 3,1,, 5 

3 PRINTS ,1 

1001=2 

8 FORMAT (» FACTOR 
GO TO 1 
AOLLTA (ti =0..) 






NC. LEVELS LSEO JS TOO HIGM) 





N=L 1 ( I ) 


\ ' 


00 7 K=t,M 




AS(I,K) = AKI,K) 




7 continue 




GO TO 1 




G N=LS(I) 




fn=n 


# 


SUM =0 • 0 



006 K=),N 
K1 = LEV (i , K) 
SUM- 3 UMMM I, Kl) 
CONTINUE 

AUK L f A a ) = su 1/FN 
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& 

$ 

$ 

p 

9 

9 

» 



FMSS” FMSS f ACElTAU) 
no 9 K*1,N 
K1-IEV<I,KI 

AS< I,K)aAIU,Kl) -ADELTAU) 

9 CONTINUE 
1 CONTINUE 

GO TO <2l),62),I0U 

AO JUST 2-WAY INTERACTION TERMS 

20 00 21 11*5,6 
11*11+1 
CO 21 12*11,7 
IP ( II* 12-35) 33,34,35 

33 IJ*1 

GO TO 22 

34 IJ«2 

GO TO 22 

35 IJ*3 

22 IF(IACT(I;1)*IACT(I2)*IFIAG(I1)*IFLAG<I2)-2J 23,21, 2j 

23 i3*Liai>-Lsai) 1 * 

IF C 13) 24,25,25 

25 Nl*LS(Il) 

26 ir ai<l2)-LS<I2) ) 27,26,29 

27 Pfil NTB ,12 
TOUT «2 

GO TO 21 

24 PRINTS, II 
I0UT«2 

GO TO 26 

2d IP ( 13) 21,36,29 

36 N2*LS ( 12 ) 

00 3U Ki»l,Nl 
00 30 K2 * 1 , N2 
OOCCTAUJ) *0*0 • 

OS<IJ,Kl,K2)»niaj,Kl,K2) 

30 CONTINUE 
GO TO 21 

29 N2»CS( 12) 

SUM-0. 0 
FN**M«N2 
00 31 K1«1,N1 
DO 31 K2«l,N2 
K3*Ll'V (II ,K1) 

K4=LEV(I2,K2) 
rUMaSUM+QKU, K3 ,K4) 

31 CONTINUE 

MOCLTA (IJ) sSUM/FN 
PMSS * FMSS + BG6L1AUJ) 

00 3,1 K1 5 1 , N 1 
no ■*?. K2»i,N2 
K3 LEV (1 1 , Kl) 

K4 I f:v (I2,<<2) 

0 S( IJ,Kl,K2)*l)I(IJ,K3,K4)-0CefcTA(lJ) 

'*■ PUNIIMUE 

continue 

l,,J TO (40,62), lOUT 
A ‘ ,Jur ' r 3- WAY INTERACTIONS 

4 1, ) i i . 



o 

ERIC 
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✓ . 



j 

i 






i 




<1 



( 



■+ 



< ^ 



* 

•m 

O 

o 






0 



0 






12- 1. 

H-7 

IC= IAtT ( II ) * IACT U? ) MAC I til) 
IBslFLAG(H)*IfLA':<mMFlAG(I3) 
IF<ICMT-?> •♦1,62, f-5 
A1 IF(LI( Il)-LS(Il) ) 42,43 ,m 4 
42 PRINT 6,11 
iour =2 
GO TO 62 
^•3 IA0J=1 
GO TO 45 
4fc IAOJ=2 
GO TO 45 

4'» IK <1 f C 1 .* > -l i(I.M) 4K t 4<*,4/ 

4«> PR INI 0,1. ‘ 

I'M) I 

GO 10 tv? 

47 IADJ=2 
GO TO 48 

48 IF<LI<I3)-LSCI3) >49,51,51 

49 PRINT 8,13 
1001=2 . 

GO TO 62 

50 IAO J=? 

51 Nl’LS(Ii) 

HZ-LS(I2> 

N3 = LS ( 13 ) 

60 TO (52 , 53) , IAOJ 

52 COELTA=0 • 0 
DO 54 1=1, N1 
00 54 J=1,N2 
DO 54 K=1,N3 
CS(I,J,K)=CICI,J,K> 

54 CON TINGE 
GO TO 62 

53 FN = N1*N2*N3 
SUM =0,0 

DO 66 M=l,fU 

Du r.fi J ,;i ’ 

♦ •• * « ♦» » 

<-4 « ‘ • M 1 .-!> 

Kv - 1 .C M (T v;?) 

K6 = l EV (I 5 , K 3) 

S0M=SUhfCl(K4,K5 ,K6) 

55 CONTINUE 

GDI. LTA-SUM/FN 
FM6S - FM VS ♦ CCFtTA 
DO 56 Kl ”1 , 111 
00 56 i'R -* 1 , M2 
00 66 K3-t,NI 
K4-1 EV < 1. l,Kl) 

K5 = U:V(I .,’,<21 
KS - L £ V (I 3, K3> 

CS(K1, K? , K 3 ) =CI( K4 , K5 , K€)~CCEITA 

56 CONTINUE 
62 RETURN 

END 
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SUBROUTINE LEVSCL < J,NRtM 



m 










*♦ 



t 






COMMON/INT <SR/ TACT ( ? ) , I FLAG <7 T ,l!( 7 ) , ISW , IN< 1 1 ) , INCIC( 7 ) , 
1 K£Y( 7 ) ,LEV< 7 , 1 U> ,LS(?) ,IM( 200 » 7 ) ,IA <7 I , I W (200 » 7 ) ,NAME ( 80 ) 
(VC MENS ION ISEL ( 10 ) ,Ffi< 10 ) 

OAT A LSEED/9999/ 

C CLEAR USE COUNTER 
no 1 K= 1 » 1 0 

1 ISEL(K )*1 

C FORM CUMULATIVE OISTRIEUTICN 
KLIM^LH J) 

FACT* 1 . 0 /FLOAT (KLIM) 

00 2 K~ 1 t KLIM 

2 FR ( K) »FACT*FLOAT (K) 

00 3 Ls1,nRUN 

C MAKE SELECTION 

XRsRND (LSEED 
DO i() LE VEL-i , 1 C 
IF (XR,LE,FR<LEVEl) ) GC TO 2 C 
1 U CONTINUE 
PRINT ' 100 

100 FORMAT (IX, ♦FAILURE TC FAKE SELECTION IN LEVSEL*) 

LEVEL *10 • - 

20 IW(L,J) = LEVEL 

3 ISEL (LEVEL ) *2 
NLEV »0 

00 30 K»l ,10 
Il*ISEL(K) 

CO TO ( 30 , 31 ), II 
31 NLEVaNLI.Vfl 
LEV <J,NLEV)*K 
30 CONTINUE 
LS(J)*NLEV 
RETURN 
ENO 



A 






SUBROUTINE PTRT(J) 



COM MON/IN TOR/ IACT ( 7 ) ,ULAG< 7 > ,Ut?) , ISW,IN ( 11 > ,INCLO ( 7 ) , 

1 KEY ( 7 ) ,LFV( 7 , 10 ) ,LS( 7 » , IHl 1 00 , 7 ) , I A ( 7 ) , 1 W( 2 Q 0 , 7 > 
COMMON/REEL/ AK 7 , 10 ) , 01 ( 3 , 1 C, lO , 0 ( 10 , 10 , 10 ) ,AS( 7 , 10 ), 

1 OS ( 3 , 13 , 1 ( 1 ) >GS< 10 , 10 , 10 ) ,fUF(ll, 2 ) ,STC ( 11 ) ,AC£LTA( 7 ) , 
2 BOELTA (3 ) ,Cl)tLTA ,OUT( 10 , 1 D) , V (100 ), YO C 200 ) ,FUNSH, SIGMA 

DATA LSEEn/lUl/ 

K“LI<J) 

STaSTD (J) 

LOWrFLIM( J,l) 

HIGH 'FLIM ( J , 2 ) 

UQ 1 L * t , K 

DO 2 I I s l , 1 l!U U 

LF = FNORM (Sf,LSEEC) 

IF((-T.LT.LnW,OP.£F.CT.HIGH)GC Tl. 2 
GO TO 11 
2 CONTINUE 
PRINT 101 , J 

101 FORMAT (* FAILURE TO SELtCT FANDOM FACTOR IN RTRT FCR J«*,I 5 ) 
Rt.' TURN 

11 AI ( J, L ) * 2 F 
1 CONTINUE 



•*~r- 
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o 

ERIC 
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K' TURN 
i Nil 



CUIMUUTZNE RUliFtiU) 

swsaassSKf 

CATA LSFE0/77H7/ 

tON=FLIM(K, 1) 

HIGH = FLlM(K,2) 

STsSTO(K) 

1 R? 7 jRN U,1 ’ 1,l,lil ’ 1 ’ e ’ 5 ’ 1 "’ 1 11 •« 

8 Mi = 5 
M2 =6 
IC = 1 

GO TO 80 
y Ml-*) 







M2 -7 

| 1 • - £ 


0 

o 




tn nn 
10 Ml - 6 
M2 = 7 
IC = 3 






80 LI =LI ( Ml ) 


* 

■) 




L2-LKM2) 


c 




00 61 1=1, LI 






00 81 J= 1 , L2 






00 82 11=1,1000 


5 




EF=FN0kM{ST,LSFF0) 


*:> 




lF(EF.LT,L0W,0F.EH.GT.hIC-H)GG 






GO TO 95 






82 CONTINUE 
P *INT 101, < 






101 FORMAT (* FAILURE TC S’LUCT 






RETURN 






95 BI (IC,I,J)=FF 


0 




81 CONTINUE 
RETURN 
11 U =11(5) 


0 




L’UKb) 

LT.-. I.K7) 

OO ‘Ul I ~ 1 * L 1 


0 x 




OH »•« J ~ t , 1. *’ 

IJO "0 RKK-ljLl 
00 92 II = l,tJf) 


0 




EFnC-UORMIST,! ,-f f 0) 

IF (c.E . LT« LOW«OF« t>' . 1. f , H I f-H ) CO 
GO ro 03 


\ 0) 




9?. CONTINUE 

tfIT 101, K 
PE T URN 


' V 


• 


93 Cl { l, J,<KK) * .-IF 
90 CONTINUE 
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o 

ERIC 
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£fcm 



RETURN 

ENO 



SUBROUTINE AHE AN ( 1 , FM, fMSJ 

COMMON /( NT GR/ I ACT ( 7 ) ,IFLACC7> ,U(7) , ISW, IM11) » HCLCC7) , 
IKcY (7) ,UEV(?,IC> ,LS(7) , T H ( 2 0 0 , 7) , I A ( 7 ) , 1W ( iCO , 7 ) ,NAFE <eQ) 
COMMON/RECL/ AI<7,11) ,EI(3,10,10> ,01(10,10,10) ,AS(7,1Q>, 
lUS<5,iO»lO) »OS( ID, iOf 10) ,FLl«(ll,2)«STliUl) ,AC£L?A(7) , 
2f)0EUTA(3) , COELT A ,CUT(1G»U) > V (100 ) , YC <20 C> ,Pl-NSW , S IGHA 

changes in mean cue ic pain effects 

FMSsFHU 
CO 1 1 * 1,7 
LU*IACT(I) 

GO TO ( 2 , 1 ) ,UL 

2 II* IM(L,I) 

FMS=FMSfAI(I,II) 

1 continue 

CHANGES IN MEAN OLE 10 1 ST CFCER INTERACTIONS 
00 3 1 * 5,6 

xi«x»i 

00 3 J*Il , 7 

IF(I*J- 35 > 4 , 5,5 

4 IJd 

GO TO 7 

5 IJ *2 

GO TO 7 

6 I J* 3 

7 IF (IACT(I.)*IACT <J)- 2 ) e, 3,3 
a LI- IW ( L, I ) 

L 2 *IW(L,J> 

FMS->FMS«- 3 I(I.J,H, 12 ) 

3 CONTINUE 

CHANGES IN MEAN CUE 1 C 2 NC CRC'tR INTERACTIONS 

IF (1ACK5) *IAtT (£)♦ IACT <7) -2) 9,10,10 
9 l.l 3 IW(L,5) 

L? a IW(L, 6 ) 

L3»IW(L,7) 

FMS-TMSt-CI (U t , l. 2 ,L 3 ) 

10 RETURN 
END 



SUDROUTINE OUTPUT (NST ,Nf IN t fH ,FNSS) 

COM MON /I NT GR/ IACT<7> ,IFLAC(7) ,11(7) , I$W, IN(U) , INCLC<7> , 
1KEY (7) , LE V ( 7 , 1 b ) ,l!(7) , I H < 2 00 , i > , IA ( 7 ) , lw(2P0 , 7) ,NAM£ (flO) 
COI1MON/R£EU/ AU/,10) ,EI (3 , 1G , 1(1 > ,01(10,10,10) ,AS(7,1Q>, 

IPS C 3, ID, 10 ) ,US( 1.0,10,101 ,FUM ( 11 , 2 ) fST 0 (H) ,#.rCLTA(7) , 

2B0LU TA (3) ,CU^irA ,CUT(H,1C) , V ( 100 > , YC (ZOO) ,PUNSK ,SIGKA 
Cl Ml NS ION ICQNC ( 84 ) 

OAT A IASK/1H*/,ICIANK/1F / , IFl US/ 1H */ , p UN/3HPUN/ 



♦ 



62 

6 ? 









■d 



€» 




*<«* 


















© 



C PUNCH SEQUENT FOR GENERATED CATA 

IF (PUNS W , NE # PUN) GC TO 999 
00 71 J-l,3U 

71 ICC C.l ( J) = I °L US 

punch ??., ( icooe ( w) ,J=l,6l) 

72 FORMAT < -THAI) 

P'JM'H 72, (NAIF. (I), I =1,8 0 
PUNCH 71 , NST 

73 FORMAT (110) 

PUNCH 70, (YO(L), ( I W 1 (L , J ) , J= 1 , 7 ) , 1*1 , NfiUK ) 

70 FORMAT ( (F1Q . 4 , 7 14 ) ) 

999 CONTINUE 

C OUTPUT SEGMENT FCR GENERATED CATA? TWO COFIES 

C PRINT RUN IOEN T IFIb*F SECTION 

CO 61 10=1,80 

IF (NAME (IB) .NE. IELANK) GC TC 82 

81 CONTINUE 
10 = 1 

82 00 83 1=1,30 
IE = 01-I 

IF (NAME(IE).NE. IELANK) GO TC 8*4 
e3 CONTINUE 
IE = 6Q 

84 IE = IE>4 

C PROVIDE TWO COFIES 

DO 64 K=l,2 
PRINT 101 

101 FORMAT (1H1) 

00 PL 1=1, «4 

80 IC CUE ( I) =IOLANK 
00 86 1= IB , H 

86 ICO r E ( I) =1 ASK 

PRINT 10 3 , ( I30CF (I) ,1 = 1,64) 

103 FORMAT (31X,84A1) 

00 87 1=1,34 

87 ICOCE ( 1) "• I BLANK 
ICOCK 19) =IASK 
IC CHE (IE) “TASK 

PRINT 10 3, (ICOOE Cl) ,1 = 1, 64) 

UO rt» 1=1,30 

88 ICC C c. ( I * 2 ) = IS A M> : ( I ) 

IOijLE ( l‘J ) =1 AS K 
nnufH i ) = I A :> K 

PRINT ;:?,NST, (ICOCE (1) , 1 = 1,84) 

63 FORMAT (1H , 3X ,* STUUENT NUMBER * , 15, 6 X , 04 A 1) 

CO m3 J = 1 , <) 4 

89 I'JOi.E ( I) = IOLANK 
ICOCE ( IM) =IA3K 
ICOCE ( IE) = IA5K 

PRINT 1J 3, (ICOOE (I) ,1 = 1,64) 

DO 90 1= 10 , TE 

90 TCOUEt t) =IAS< 

PRINT 133, (ICOC** (I) ,1 = 1,84) 

PRINT 10 2 

102 FORMAT (///) 

PR I H r 60 

60 FCnMAT ( *5X , * FAC T :R. LEVELS 4 ,/12X,*03SfRVATICN 1 



63 






6 



7*,//) 



i 3 4 

OO 61 L=l,NRUN 
PRINT 6?, l,YD(L> ,UKm,J) ,J*i,7) 

62 FOR NAT (6X,I4,F10.4,7 (I8,2X) ) 

61 CONTINUE 

IF(PUNSW.NE.PUN) GO TC 302 
PRINT 30 0 

3QJ FORMAT < 1H0 , *PUNCHFC CL'TlUT SFECIF IEC*) 

GO TO 64 
302 PRINT 301 

301 FORMAT ( 1HQ , *NO FlNCI-EC OUTFIT*) 

64 CONTINUE 

C PRINT FACTORS USEC INCLUINC THCSF G£N£P AftrC GY NCC6L 
IF ( ISW #EQ. Q) GO TC €7 

65 FORMAT < 1H0 , 5X , * FACT CFS USEC EY MCCCl IF CIFFERENT* ) 
PRINT 65 

PRINT 60 
00 66 L~t,NRUN 

66 PRINT 62,L,Y0(L) ,<IML,J),Jsl,7) 

ISW»0 

C PRINT INSTRUCTOR 0/)TA? FACTORS IN VOI. VE C 

67 PRINT 530 

530 FORMAT ( // , 5X , * I NSTRLtTC F INPUT , FACTORS INVCLVEC* ,//) 
PRINT 531 

531 FORMAT (5X,* FACTOR ACTIVE TYPE NC. LEVELS 

00 2.0 Jn,7 

1 3 1 ACT (J) 

GO TO (21 ,22) ,1 
21 lalFLAG(J) 

GO TC (23,24) ,1 
23 PN I NT 63 2', J,LI ( J) 



5 32 


FORMAT (1DX,I1,4X,* 
GO TO 20 


YES 


FIXED 


* » CX, 12) 


24 


PRINT 53 3,0, LI { J) 








633 


FORMAT (lUX,Il,4X,* 
GO TO 20 


Y r j 


PANOCM 


*»ex,i2) 


22 


PRINT 534, J 








5 34 


FORMAT ( 10X, rt,4X,* 


NC* ) 







GO TO 20 
20 CONTINUE 



C PRINT STUDENT DATA, PACTCRS USEC 

PRINT 535 

635 FORMAT ( //,5X,*SIUCENT INPUT , FACTORS USEC*,//) 

PRINT 636 

536 FORMAT (5 X , * FACTOR USEC TYFG NC. LEVELS 

1 LEV ELS USED*,/) 

no r5 J-»l , 7 

1-INCLC( J) 

GO TO (26 ,2 7), I 
26 I-KEY(J) 

GO TQ (26, 25), I 
20 MUMJ) 

PRINT 637, J,I.S(J) , ( l £ V ( *. , K ) ,m,«> 

03/* IJKMAT (U) I1.4X,* YtS H<6C T >6x , 12 ,GX , 10 It) 

GO TO 25 



64 



68 < 



29 nur.<j) 

PRINT 5<),J,LS<J),UEVU,K> ,K=i,M) 

5 Td FOKMAT <1UX,I1,4X,* US R7NCCM * , 6X ,IZ,6X , 1C IS) 

bo ro 25 

Z7 PR TNT 539 ,J 

5 39 FOP. MAT < 10X, 11,4 X,* NT)*) 

CO TO 25 
25 CONTINUE 

PRINT 540 ,FMU,FMSS 

540 FORMAT (//, 5X , "OVER ALL AVERfG6*,//,iCX,*If'STRLCTCS V ALLE* ,F10. 2 » 
1/,10X, ♦STUDENT VALUE *,FU»2,//) 



PRINT INSTRUCTOR INFL7, »AI i MAIN EFFECTS 



PRINT 550 

550 FORMAT ( 5X f ♦INST NUCTCP INPUTS ,/ ,5X,*EL CCK 1NG ANC MAIN EFFECTS*,//) 
FRINT 531 

551 FORMAT <5X,* FACTOR NO. LEVELS TRT • EFFECTS*,//) 

DO 40 1*1,7 

K=I ACT (I ) 

GO TO <41,40) j K 
41 Ml =Ll < I) 

PRINT 552,1, U,(AI< I,J) ,jal, Ml) 

552 FORMAT < 10X , II , 1 OX, 12 , 8* , lQFd. 3) 

40 CONTINUE 



C PRINT INSTRUCTOR INPUT, *BI» TWO-WAY INTEFACTIOWS 
PRINT 553 

S53 FORMAT <//5X ,* INSTRUCTOR INPLT * /5X ,* TWO WAY INTERACTION EFFECTS*) 
CO 42 11*5, b 
11*11*1 
00 42 12 all , 7 

IF ( JACTf TDMACT < 1 2 ) -2) 46 ,42 , 4 2 
48 IF < II* 12-35) 43 ,44 ,45 

43 IJ=1 

CO TO 46 

44 IJ = 2 

GO TO 46 

45 IJ=o 

46 M 1=11(11) 

M2 =LI ( 12 ) 

PRINT 554,11, 12 

5 54 FORMAT (1H0,* »C.«$ -FACTOR* ,15 , / ,5X , *C01UMNS-F ACTCR* , 15 , // ) 

PRINT 55 5 

555 FOAM AT <5X,* : :w IRT. EFFECTS*,//) 

00 47 1=1, Ml 

PRINT 536,1 ,<OI< IJ, I,J),J=1,M2) 

556 FORMAT < )X, II, 5< , 10F8. 3) 

47 CONTINUE 
42 CONTINUE 



C PRINT INSTRUCTOR INPUT, *CH THFEE-WAY INTERACTION 

PRINT 55 7 

557 FORMAT ( // , ** < , * I N5TP i.CTCf U.*H T* ,/,5'.< ,*3-WAY INTERACT 1CN EFFECTS*) 
IF < IACT ( 3 ) * UC T (6 ) * 1 AC T ( ( ) -c ) 5 0 , 33 , 5 2 
50 M1UI < 5) 

M2=Lt<6> 

M3 .*11 < 7) 

00 52 1*1, Ml 
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(<# 

0 

© 



PRIM 5^3,1 

568 FORMAT <IH0»*LEV£L CF FACTOR S IS*,I5,//> 

PRINT 659 

•>59 FORMAT <5X,* FACTOR € NC, tE'/FLS 7RT • EFFECTS’,/, 
L5X * * LEVEL FACTOR ?’,//) 

00 52 J*1,M2 

PRINT 56i),J,M3,<CUI,J,K),K*i,M3) 

560 FORMAT 1 9X , li, 1U X , 1 1 , 1C X ,1 OF 8 . 3) 

52 CONTINUE 

53 CONTINUE 

PRINT 661, SIGMA 

561 FORMAT i iHfl » 5X ,* SIGMA a -* > Fl0. t ;) 



1 

I 

.K 

f 



r 

c 

© 



Ml 



•© 

3 






0 



© 



© 



© 



Ll 

y 



© 



© 






C OUTPUT MAIN EFFECTS I ’AS t TAeLE 



00 19 X*i,10 
00 19 J*1,1Q 
OUT (I, J)*U.O 
19 CONTINUE 
CO 1 1*1,7 
K&XACT (I) 

GO TO <2, li ,« 

Z Mi*LSII> 

DO 1 J*1,M1 
Ki a LEV (I , J) 

OUT (I,Kl>sAS(I»J) 

1 CONTINUE 
PRINT 501 

501 FORMAT (1HQ5X, ’CLOCKING EFFECTS AND MAIN EFFECTS’ ,// ,’ 
1TAL AO JUSTED TREATMENT EFFECTS’,///) 

PRINT 502 

502 FORMAT (♦ 

1//,* FACTOR 1 2 3 A 5 

1 7 8 9 10’) 

00 3 1*1,7 

PRINT 50), I, (OUT (I ,sJ) » J S 1,1C) 

503 FORMAT < 7X , 12, AX , 1 0F8 . A > 

3 CONTINUE 

RETURN 

END 



INCREFEN 



LEVEL’ , 

e 



FUNCTION R.N!1(M jf. ED ) 

DA T A K/i0 5l757rti25/,SCAL[/Oi35 r )27136E - lA/ 

MSFCO»NSEEO’K 

RNO=FLOAT (NSEED) ’SCALE 

RETURN 

ENC 



•# 

<• 



(5 



FUNCTION FNORM ( r 1CMA , NS E: ED ) 

C COIIMJUS NORMAL OlVIATfS LllH FEAN 2EFC A NO STANCARC CEVlATICN SIGMA 
DATA K/0/,THOi>]/u,2832/ 

IF <«• EQ« 1) GO TO 1 
K * l 

FACTt*SQRT (-2. 0’ AtOC (PNC 4NSEEC ) ) ) 

FACT2*TW0Pl*RNn(NSEE0) 

ZsFACTl*SIN(FACT 2) 

GO TO 2 
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Z = FACTi*OOS<PACTR) 
? FMCRM™ Z*S I^MA 
RETURN 
END 
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APPENDIX C 



SAMPLE INPUT LISTING 



The standard deviation for the error component was set to zero 
for this sample experiment so that one may reconstruct each 
observation from the various increment effects which are included in 
order to check the execution of the STEXSIM model. 
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APPENDIX D 



SAMPLE STEXSIM OUTPUT 

1. Output for student 

2, Output for Instructor 
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appendix e 



INPUT FOR EXPERIMENTS CONDUCTED 



Tn order to conserve space only the first five observation 
specifications arc included for each of the 30 experiments. The 
remaining observations are identical in format. The exact numerical 
value for each can be obtained from the corresponding output listing 
of Appendix F. The instructor's model and student's design otherwise 
are exactly as when the experiments were conducted. 
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filmed from best available copy 



APPENDIX F 

STUDENT OUTPUT FOR EACH OF EXPERIMENTS 



In order to present more information to the reader without 
increasing the number of pages in this report, the output included in 
this Appendix is that printed for the instructor. Everything after 
the phrase PUNCHED OUTPUT SPECIFIED would not be printed on the 
student's copy. The reader in this way can see a portion of the 
instructor's output whenever the listing of observations terminate 
above the end of a particular sheet. 
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INSTRUCTOR INPUT , FACTORS IKVCLVEC 



STUDENT NUM3ER 2 * EXP 33 - STUQENT USES BLOCKING 2 BLOCKING LEVELS - 1 C9S ©ER 



♦ ♦ ♦ ♦ ♦ 



4 

4 

4 

4 

4 

4 



UJ 

o 



4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 



% % 






QOQQOOQO 



0) 



cmcmh^wcmcmc-w t 



U* 



' u r OM'l If* in M .t w4mj 



U> <r 
J 
UJ 
> 

UJ 



oooooaoaciaaououaaooaiucjooQOcjQooaoo 



A 



ac 

o 

H 

O 

a. 



o o o o oa ouo oooaouuoooaaoooo 



oodoooooooooooooooooo 



"iV 



CVI 



n wow OiHJou P u o >.) no u u u u o u o q a Q li a g f) t> q g n q g 



t r) tH t*l 



H *♦ t I * I *t 



H H t| H i< rl H »| H 



M (M f\J <\l <\j CM M 04 (\j C\J (\J nj C\J OJ N C\J 0J OJ <V» (\| CU C\J W W 



I 



o 

♦•I 

*“ 

4f 



ry 

VvJ 

v> 

Uj 

O 



l't u\ O' o *'.i 
f#» • i in jr 
j . . , s I* r * 
*0 o *U *1 uJ 

• • 4 11 

m - i in (\j 

•n jl »*. ^ vT> 



r> f. 



m f- <\j in r- 

*> f * t />» f- •;» 

r • : f in ;* t V 

• ,ri 'J'-,' j 



^ in 

.<*1 » » 



o •. 



0 O' *0 *n : 

<• 4 • 0 

1 -, «n .* r 

»■• > x,? f .* -n .#i 



.J- ^ H J* 

* yj #n *.j| of 

.f c j • I tv *rj 

o v» r ,t t ,t * 



i;t r 



•o ro 

t0 U*» .J* 



O .'X C*J O 

.t in -i -v 



.*) CO .'O fw 
,i* m ir -jr 



o N h N N? c# n k 
0 N ^ 4 fT' t 4 ^ 



4 «6 N 4 «* *4 1* K N •* 
f04<T C'MMCUcjOiA 
H H H i*4 H c> H r( O 






O m *o 



^t^copoc\JNc3'nr4.ttnu>t-ico(NjH^u>u>ma3,tiOoOnj 

j m aj wj in 4* in 4 ^ u sv j 



•h m ^ or in ro cr» w 



M i\l i ) 
rl rl H 



m on ^ rimpsfgcn'jrM\jf.)4irt,4)f*. <0( p a ^ f g W > t ftillN 

•h %i .4 whnw o m nj(Nic\jMc4cufo#orororoK>Mfofof^4 ^ ^ A ^ 



%«««### 



101 



o 

ERIC 



106 



Vl) 

U’ 

i'J 

♦ 

I 



<0 




« 



CM 



CM 

its 

CM 

• 



CM 

O 

CM 

• 

I 



cm a 

4 Q 
rJ o 
• # 
N 



U> 



in 



a 

Ui 

C/l 

n 

i/> 

UJ 

> 

UJ 



CM 



4 4 



ro m 



CM CM 



& O 
q a 
co a 

• • 

• «*■ 



O' o o 
(MOO 
Ip OCJ 

f • t 

W\f*> 



H r4 



to o o 
H « O 
K wo 

« * « 
H MO 
I 



CO 



CM 



CO 

a 

CM 

4 

• 

CM 

M> 



*j0 

4 



a 

w 

u* 

M 

O 



5 

a 

h* 



a 

* 

cw 



u 

UJ 

> 

o 

> 



to 

t* 

o 

H- 

u 

•C 

u. 



;> 

a. 



s 

a 

:i 

« 

f- 



to 

_j 

to 



u 

4t 



M! 

>• 



UJ 



H 

O 

«s 



g 

& 

4t 

u. 



s0 4 



r 


a a 


o 


P 


UJ UJ 


fS 


X x 




1*1 M 


Otf 


tu U. 



to 



</> UI 



iigoa u? uj g 
>• x x & * >• St 



H CM M 4 in M) N 



o 

UJ 

</> 

D 

t/1 

o? 

o 

H* 

a 

U. 



3 

a 



a 

a 

3 



ui 



«/> 

•j 

UJ 

UJ 



« 

Q 



UJ 

a 

>- 

u- 



a 

UJ 

to 

2 



0? 

O 

H 

a 

w 



CM 



M 9 4 



IT 

O 



5 



VI 



n a 

uj uj 

X X 
M M 
U. U 



VI CO 



uj no o tuiM g 



> )* 2! 



H CM fO 4 ^ O K 



a o 
u »» 

9 • 

to in 

to in 



tii 

o 

s 

uj 

> 

n 

n 

«t 

ix 

u> 



to 

*** 

UJ 



UJ 


U. 


n 


u. 


lU 


UI 


> ^ 


z 


-J 


H 


IK 


:d ■•< 


O :r* 




t- 


3? 


O J- 


M CJ 


*0 j r 


JS 


or uj 


ex *4 


H* c J 


o 


to :? 


j- *2 


r » * 


O 3T 


M </> 


n m 

(X M 
J- O 


• 


in o 
sr M 

m ru 



tn 

U 

UJ 

lu 

u. 

tu 



ex 

h* 



(A 

..J 

UJ 

.'J* 

UJ 



o 

z 



cvr 

o 

H 

O 

«< 



foao 

H OO 

4 > eia 

• • • 

sQ O 

I 



rJ CJd 
m r 4 u 
H a « 

9 I # 

rJUpO 

, H, 



a vp 4 



^Hi n vo 



to 

j- 

o 

UI 

U. 

u. 

UI 

v: 

o 

M 
>*- J- 

r> o 
0- 

:* o' 

*~i UJ 
H* 
fK 2 
O H 

H* 

O V 

& c 

H 

t/i a 

4tC X 

M H 



»D 



o: 

o 

U> h* 

0 
*4 
a. 

1 

IX VI 
O 2t 
h y : 

O t) 
*< 

u~ o 

« o 

m 

X 

a 

ix 



CO 

u 

o 

111 

lu 

U. 

UJ 



ex 



s 



t * t ( f I? w tf £ 



<0 



0 



0 






102 



ERIC 



107 



STUDENT NUH 3 ER 1 * EXF. 4 A - FIXED THREE WAV - STUOENT HATCHES INST. LEVELS - ONE CSS. PER 



t 



4 ♦ 

s' 



♦ 44 
♦ 



t 

•4 

4 

4 



Ul 

O 



♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

4 

♦ 

* 

♦ 

♦ 

* 

♦ 

4 

♦ 

* 

♦ 

4 

♦ 

* 

* 

♦ 

♦ 

♦ 

4 

♦ 

4 

4 

♦ 

♦ 

♦ 

* 

4 

♦ 

♦ 

* 

♦ 

♦ 

4 

♦ 

♦ 

4 

♦ 

♦ 

* 

* 

♦ 

4 

♦ 

♦ 

4 

♦ 

♦ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

• 

4 

4 

4 

t 

4 



PO^C\J(V4f0rOr<fOv1fOro riT^CSirOtO%4Cirv>(Viv4^€V4T4CMCNi(g 



10 {NJMfQMtfrOi-IvlCSJCNjCNJfOCsjv-l^^rOrororQCM^^rlCUTJN 



u> 






oo -ar 



o o o a a ooaoauo 



oooaaaouoaogoc} 



tu 

> 

ID 



UL 

O 



O fO 

n 



oQaooaoooooaao q o & q o a a a a o a a o 



l>i 



I J j t) O Q o u U a g J □ U g JOouuuou juo ^ g 



r 4 


1 . 1 


O 


i-T> O 


O 


v.v 


* ) 


J 


Z 
















o 
















M 
















H 




f ( i 


r- wo 




•O 


If, 


\i) 


<C 


CM 


cl 


rl 


N. 


f 4 > 


^ 


i 


-> 




t.S 


.4 ^ 




♦ '.J 




T% 


C/T 


*\ i 




r- 


O' 


J' 


.0 


s, 


tu 
















to 




i-J 


Ml U» 


0 


Ml 




•;s 


UJ 




I'j 


ro . 4 


J* 




» 4 


1 


o 


«r 4 


*1 


* 1.4 


1 1 


♦1 


*-4 


.«» 




il 


f\l 


fo y 


u> 









*.»••» ) LM J i » Cl .*> O ^ o o O T 3 O CO ra 



«n -rl .\j . » rr> 1,^ « n ^ v«l m Ol -/ J 

ti • i o N- ft) r*> r*i <*\j o 

* */ f*» *m m» ti t r» .r 'O h in .« 

« 4 IjN <•)()•• ..HJl) NN T 



^4 » N* f*J (J> 

*» V (T* o 

i > f . CM fO 

IS *•> i/» J* u 






1 kU *!> *> 

I f*l * I * 4 



1 H H «»| *•!•*!« I * I 



r> i.* *.v n> *-i ro ♦« 

* i r «** *.* > f i* ) . « 

I *-4 *-4 *-4 H 



f - 4*0 gv 4 ) 
• •4NdH 
■ • H r< H 



f *n »:) r*. 



rl i < *« i*4 ♦ | H 



O 0* r.) »l' l »•) r LO *U K 

♦•4 *-4 <\| f\J rj L j CJ \U CM <\| 



(0 



UJ 

UJ 



WWW 





u 


• 




UJ 


o 




> 


z 










o 






> 






z 






H 


UJ 




• (0 


a 




Gf 


>- 




O 


t- 




H 






a 










n 


lL 




i»* 






4-4 




UJ 


liu 




> 


H 


h 


M 


a 




H 


ul 


a 


O 


flL 


z 


<f 


1 /) 


M 




H- 


oc 




O 


a 




a 


4 - 


fleT 


h* 


o 


o 


:> 


r> 


4 — 


o 


a 


O 




H 


< 


CO 


(0 


li. 


tu 


z 




X 


H 




O 






r 






D 






a 







o a a 

UJ UJ UJ 
X X X 
1-4 M M 

u. u. u* 



o 

UJ 

ao 



in 

cur 

o 



to 00 0) 



O 

«s 



a o a uj tu uj 
Z Z > >■ > 



Z 



5 

CL 

g 



HWM^iAiON 



z 

u/ 

Cv 

£ 

(A 



0 



sP 



9 



9 



ft 



A 



4 4 



3 









( 



'—*(4 



103 



o 

ERIC 



108 






*444 

+ 

4 
4 
4 
4 
4 
4 
♦ 

4 



4 

t 

4 

4 

4 

4 

4 

4 

4 

4 



4 

4 

4 

4 

4 



4 

4 

4 

4 

4 

4 



U» 

a 

e 

a 

• 

is* 
a * 
a 

o 

ac 

H* 



V 

«t 

35 

;jj 

UJ 

or 

x 

H 

O 

ui 

X 



IT I 
J- 



4 
4 
4 
4 

4 4 4 



a. 

X 

UJ 



4 

4 

4 

4 

4 

4 

4 



4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



4 

4 

4 

4 

4 

4 

4 

4 

4 



a> 



u> 



(/> 4* 

o 

ui 

> 

UI 



IK 

O 

H 

O fO 
< 

U* 



tvj 



^rtNNMWWWTlHHNNIVlWMCMrtvINNNWWWHHrtNNNMMWHrtHNNNWMWrtTl 



rMHr(tlr<HWHrt«n»(r(r(Mf)l<NN«NNW<MNNlMNNNNCSINNWWWM»WMnMWn.« 



a « 



fcJ00O*JOi»C3OCaw3000t»«?aOCiC3c>C.i«5>0C»C30 u> 



o o od gaaao^^Q^ouou duo ooo 



ocieiowooooociacsoocaaooaoocsunooooooooo.oocjooooooooooo 



ujffl»ujeiuo U tfoouuoj l >uv J ouCiaojU')U»o“sioaaoPo,3u 1J uoaoo 



H 



t1 gJ ortoa o o o v-> o a o o o o < » :ju » <n un < > o o ^ o o o a cj » o o ^ o o o «i o cj a ^ & ° 



<m 



Ui 

IU 

tn 

3 

Vi 



£ 

UJ 

o 

::> 

h 

t/i 



4 

a 

t-4 

► - 
-t 

".•4 

(If 

III 
0) 
in 
i > 



iO f I uMj* Ij M » I JT w-1 r-» l(N ' > N* 1 l MM> f • fO 

u> o' on »r i * t • » i %l ro in .i* -n <n n» o u n% »o 

h *'4 >n f «r« I •’* i n fin I 

, i <\i cj o' % i tn u* i'. » i i/* *.m N 



f* # . 1 . t r . i in i ' 

• u i-j *») o' O' * » 



i » -i t*- ri (\j ii n* O’* f*. *f 

*.; » i <4i i~» a) U' f < J i • 

• f . f .in n. ri *. o 

f.. « i in .iio n o' « .* *o in 



u r.l *0 UN X> |£N O* o ***-1 <_J »'* O O O' tn lS\ Jt O' 



• cr« fo 

#• .■ t »0 

II I**- .T3 



, i *r» a) vO N * • i r- .3 0* im 
,4 0 rl tl rl rl N »*l ,f H f*> H 
O t4 *4 t4 v 4 » l ■ I v4 H »*l 



«o <o r- 1 1 j •■» » f * 

- | rl . I lO W U t < 
H i< «IH 



> n o t( 4. vi) O >]• 1% tf\ f . f#i tl 

, | *-| I'J -H t ♦ <r| CVJ IVJ 

• ltlt-4 '*4*-4<| »*l H H '4 » t ^*4 H 



* a; <*i ri rl * 4 ; j- o' if» \0 r 4 o ro cn u* 

r{ #.*> C'J N *0 .f r«N -I) 1*1 If) ‘.n O N- 

0* d r n rl **4 **4 N *') ^ »vi r** N* ^ 

• » 4 # 1 •»«•■«•« * * * 

O vQ tf'i 111 H ~t O' J* \|N -a CJ fO 

,< JM M fO rl rlN N H OJ -t -fr «*« ^ 

H «*4 *“• 



i a, M ♦ m O) N ui o' a o rj M 4 v(i N # n m o ni r#> ^ ift «) »n o H w w ^ jlj uj n y « H *V[ W ^ ^ ^ 
Wf ' M * 10 N ° HtlilHrl .-I rl H rl < I M l'.l W W S N N N N W M K) M M « W M M « W ^ ^ J 



<1 



a 0 



0 ^ 



104 



er|c 



109 



to V* tsi to vi CSi to 



v4 CSJ W M tO (O tO 



po ro ro ro ro ro ro 



Q 

tu 

1/) 

3 



4/> 

.1 

tii 



r* m eo 



o a a u a o o 



UJ 

~J 



<M CM CM 



dd H 



o a o o o d a 



o a a u o q g 



a 

tu 

-j 

u 

M 



CO 

-I 

UJ 

T> 

UJ 



o 

2 



til 



ro ro ro 









co 


a 








(** 


>- 








r> 




u a q i.i u a 


o 




t- 










o 










<t 








n 


u. 








tit 










M 


A 


UJ 






u. 




> 






M 




*1 


ir\ CO N) v'T' ro tf> 


4- 


o 


3 


I- 


ro o *« *n oj ri 


CM 


UJ 


0. 


o 


m fv. t? \0 co n. 


r * i 


a 






O'! N vO N < ' l D 


H 


CO 


M 




0 0 * # • • 


• 








in h cP m +4 


•7* 


H* 


O' 




tvi u -« cm -r ct 


4 


rj 


a 




H i ( t 4 H 


r4 


a 


*•* 


/V 






K* 


c ) 


a 






D 


. ) 


h 


m (T a h ru m 


*T 


O 


a* 


o 


4- 4 in in u\ in in 




t- 


rf 






a 


co 


u. 






UJ 










it 


M 








n 










2 




















a 







*> o O tu 
^ u ;c >« 



U :jlJ 
>* >- 



vj ;m po t ir> o N 



-> 

a 

■**« 

i • 

*t i 
i i 
. > 

t/i 



io 

J 

UJ 

> 

UJ 

a 



o 

2 



ro ro to 



Qua 


a 




nnu 


UJ IU *ij 


UJ 


UJ 


"1 UJ UJ 


x x X 




Q- 


'< x x 


HHH 




>- 


H i-4 H 


U. u. u. 


ro 

<v 

0 

E- 

1 » 

• l 


U 


?* lL It 


to io co 


’i- 


1 1 


< 1 *•> UJ 



o a 

o o 

♦ t 

tft u% 
C\J CM 
H t*< 



M 

VI 

3 



f > 
I • 
f > 
't 

ti. 



O ;-J o I J III t! I 



^ 4 f I i*i | JU O N. 



CO 

a 



c/i 

h 

CJ 

IU 



1U 



u: 







UJ 


CO 




«u 


u. 


.J 






u. 


UJ 




..J 


Ill 






*t tiJ 




UJ 




> 1> 


2 






•J 


r- m 




IU 


tt 




# 


« 1 


O 


a x 


o 


-J 


H 




2! 


tv; 


CJ t- 


M o 




tu 


v> 


2 






0^ UJ 


nt n 






K c 1 


o 






CO i 


4- O 


rK 


i 


/ \- 


O 


n 


„.i 




*} M 


r- 


« r 




nr v 


o 


r/ 




»- a 


<t 


UJ 




m o 


u 






-e -j 




o 




h4 Oj 





oo o 
ooo 
O O 

• I • 

ro in 
r» 



oua 
oo o 
oo« 
* « • 
o in cm 
i I 



CJ CP o 
oo o 
• • • 
WOH 
I H I 
t 



ro fo ro 



U> a) N 



«l 









M 

V 



© 



105 



o 

ERIC 



110 



INSTRUCTOR I? 4 PUT 

TV0 HAY INTERACTION EFFECTS 



4 4 4 4 

*v 



• 0 


♦ 




a) 


4 




o 


* 






4 




f M 


if 




1 


* 




>-4 


♦ 






* 




U 


4 




o 


4 






♦ 




40 


4 




-1 


4 




UJ 


* 




> 


♦ 




tu 


♦ 




-J 


4 






♦ 




N 


1© 






4 




V) 


4 




lit 


♦ 




t) 


4 




r> 


4 






4 




a 


4 


N 


at 


4 






4 






4 




in 


4 






4 




lY 


4 




o 


4 




i~ 


4 




o 


4 






4 


M) 


u. 


4 






4 




in 


4 




ut 


4 




Of 


4 




o 


4 




y 


4 




CD 


4 




M 


4 






4 


in 


>“ 


4 






4 




111 


4 




n 


4 






4 




h 


4 




l/i 


4 




l 


4 






4 




>- 


4 


tO ** 


*r 


4 


-4 


X 


4 


UJ 




4 




hi 


4 


UJ 


til 


4 




n: 


4 




f 


4 


Of 


•- 


4 


o 




4 


H* 


a 


4 


o to 


in 


4 




X 


4 


u. 


m 


4 




u. 


4 






4 




« 


4 






4 




u 


4 




4- 


4 






4 


M 


• 


4 




a 


4 




X 


4 




UJ 


4 





4 

4 4 4 * 



fO 



U' 

HI 

#n 

>r 



hi 

n 

io 



n I 



© f f i 



w - » '«•.* < 



o 

ERLC 



tH<\©e044iMr0HCMN>*4C\lfM*itMf**r4Mf0fHNr*>*4NrOr|CMf0 HCMPOvMMfOHCVJfO 



v4r4rllMC\lCUfMfOl*0r4r4t-IC\jV\iAirOfOrOr4HTlC\lMCMPOrOr*>rlr4r«C\JCM<\JI , OPOfO 



OttRi««ooeKiOOti«i«»oo^tt»©oocioooo'‘3(5cJOac»<9« , >oo 



O Q O O 



d n ch,i cj o d a o o O o o 0 3 « ^ <5 o o a o c3 o o o o o o o 



o p u Cl m o Ci 



t-J <■* O c» 0 o O <!* O Or o 7 j O C3 C3 O O O «3 *3 '3 a O « O O CJ 



«*J 



<n *d n »s> <o n vj o p n ui a m m c» o cj ^ a «t» r> o o m o »:« ci r*, ♦•* o ci to o 13 rD 



* i 



^ H r! h H H H rl rl H rl r» rl H rl H rl «M IM CO <M CM CM <M N M W W W M ^ N W N 



f * 
f • 


.t 


rl <0 


T t 


r i 


t(' 


J 




.0 


«r t 


k. r* 


il) 


n ' 


*» i 




( • 


•f r^* 








«• i 


•tl 


j m 




tp -O 




fO 


Un ro 




in 


u\ 


m 


M} 






vl 


• i 


■ .* 


r^ 


r- 


rO 


in 1 M 


i . 


r » 


*1 


K) 


o» 


rl r i 


♦ 1 


I* • 


*•« 


M 


rCl . i 


r < 


N, 


f 1 ' 


r- * 




fr> 


CN 1 


rt» 


r"‘ 


■■*. 


tn 


-• 


. n 


, M ''.I 




^ 


r.\ 


P 


r ■ 


*o • ■ ^ 


■** 


OJ 


il' 


<n 


|() 


<.» 


t * 


t 






* I 


r*> 


t 


ir 


#t' 


»»i 


t 


CM 


»nI p-n 


. t 


r • 




r 1 




*1 rl 


<1 


P*- » • 


M 


• 


* * 


• 


¥ 


*> 


* 




• 




• 


« 


• 


• 


% 


* 


« « 


a 




* 




• 


<• • 


• 


> • 


<n 


t *i 


t It* 


M 


<* » 


.f 








N 


lit 


fM 


« t 


m 


if 


UN 


li’N O' 


. ( 


r 


lO 


^. 


rl 


**' m 


il 


41* 


it' 


T | 


T» (VI 


M 


r-i 


1*1 




in 


1 


i i 


«■• 


• I 


rt 


«. i 


y-i 


• J 


PO .f- 


f 1 


^ * 


'■•i 


i 1 


Cl 


r I J 


4 


.r , i 


< i 


rl 


i 

i 


rl 


rl 


1*» 


rl 


A 1 


* 1 


t4 


r< 


rl 


* i 


fi 


rl 


rl 


'T 4 *1 


#*4 


, i 


. i 


rl 


rl 


^•1 rl 


rl 





*4 fO • . CT* « J «A ^ 

f ( t r-. 'O im h -r 

>•* ro If* r i >T» t *> 
r. fo /f o' tp a* io 



,n 



• P %0 IP M -.t -T 
*4 * I ^ t IM -J f*) 
rt H rl H *4 rl 



ri co to 4 in »u r*» *p O' c 



▼4 Pi f*> 4 «n «ii r- 

» I rN • rl tl tl d 



.)• r . i pi fO r IP g) A 



0> 



in 



to 4" 
_J 
U1 
> 

UJ 



Of 

n 



o ro 
< 
u. 



h CM ro 



H rl H 



rl P'0 fO 



o o o 



a «r ^ 



/> 







H 




















rD 




lij 


CM 


D OWl 








or 






f 






id 












lL 












lu 






a 






M 












a 






■. 






u. 












M 








<\j 








rl rl rH 








Jl 






.. 






til 










o 


fO 










ui 


<J 










M 


r 






7 




ll. 




O 




xi 






>- 


i « 




■<j 


a> 


o 




H- 


nT rl 




j 


id 






ro lA PO 


” 


r 1 


0 


a 


“ * 


fO rt> O 


'ri 


-H 


00 


UJ 


O' 


on ti xO 




• 




t/> 


u« 


• • « 


2 


<T> 


f- 


TO 


ro 


n t in 




st 


a 




m 


t^l *\ PI 




4*1 


a 


to 


o 


H tl rl 






H 


ur 












o 






*^z 


a? 


a 


t- 




rf CM fO 




P0 




1 1 






■ ? 






•i 










id 


u. 






s 




T. 












o 








-f 




























a 








V 



"vie 



I 



0 



1 



4$ 

■SI 



i; 

•SB 

5! 



106 



4- 


* * 


* i 




♦ 




t 




f 


• 


♦ 




4 


U 


♦ 




♦ 


<0 


4 




4 


a 


4 




♦ 




+ 




* 


to 


4 




* 




4 




4 


i 


4 




* 




4 




♦ 


or 


4 




4 


o 


4 




4 


4- 


4 




4 


O 


4 




* 


< 


4 




♦ 


u 


4 




4 




4 




♦ 


r 


4 




* 


a 


4 




♦ 


•r* 


4 




4 


UJ 


■4 




♦ 




4 




4 


U, 


4 


IS. 


4 


O 


4 




♦ 




4 




♦ 


Ul 


4 




4 


-J 


4 




* 


UJ 


4 




4 


> 


4 




4 


UJ 


4 




♦ 


-J 


4 




* 




4 




* 


<\J 


4 


sD 


4 




4 




* 


>- 


4 




♦ 


-J 


4 




4 


z 


4 




4 


o 


4 




* 




4 




♦ 


Ul 


4 




4 


hi 


4 




4 


l/l 


4 




4 


1 


4 


ii> 


4 




4 




* 


4- 


4 




4 


••* 


4 




4 


UJ 


4 




4 


Cl 


4 




4 


n 


4 




4 


H- 


4 




4 


C/1 


4 




4 




4 




4 


• 


4 


U) * 


4 




4 


-j 


4 


a 


4 


ui 


4 


iti 


4 


> 


4 




4 


iij 


4 


M 


4 


.J 


4 


U- 


4 




4 




4 


<Y 


4 


V 


4 


n 


4 


-f 


4 


i— • 


4 


Jr 


4 


O .vi 


4 




4 


<r 


4 


til 


4 


u 


4 


UJ 


4 


4 




4 




4 


X 


4 




4 


k- 


4 




4 




4 




4 


• 


4 




4 


n 


4 




4 


-t 


4 


<NJ 


4 




4 




4 


n. 


4 




4 


:< 


4 




4 


UJ 


4 




4 




4 




4 4 


4 4 


4 





* I 



1 




4 

O 

M 


l>' 




f • 


til 




• f 


m 




«- , 


^ * 




1#’ 


4 




~J 




(•1 






1/1 

!•* 


• • 4 

4. 

Ul 
r i 
D 




o 


H 

UJ 


4 





FILMED FROM BEST AVAILABLE COPY 



«4 M ♦*! JO v | rrj 



H i 0 .4 .0 , 4 nJ <H fO .4 .o . • * } r-4 t*> 



H <rt i*> tO t* .4 N) f J iH H fO « rl H f) N) 



.4 -III «| M IM r l M .<,4 



IM ' v ' <>1 I I • I t I M . | 



r *® ’,‘J O *!tJ f*> «»| , % rj £.1 ^ 



«n ir» 



i.i « ; ~ i :* 



c > c f > «. i • , sn u g do u '.'i 4 j • i ^ 



*1 •“*«: ki .**« v*. . • » *> r 



*» • ** n r* , ? ,*i 



:• u n 



i \ 
ii» 
i i 

u 



o 

1 


«l > 


''I 


p. , • 


V . | 

.• < • ' 


1 , 
** t t 


NO. f 


ir. 


1 


r i 


.*■ i 


i *'• 


i» - 1 


f.'» 


/.N 


, 1 


f' - 


«» « 


. ; . . 




' • j t * 


9 1 


’ 1 




* i 


- # 


. . M 


f # 


(•1 


1 , 




; i 


r ^ 




»* l t i >i « 


• -»• 


... i 






i 


i 


. i I* S 


t 


0 




* 






* I 


• 1 • 4 * 




l*‘ 


• • 


* 




. » - 1 


Ul 


ft 1 


• 1 




• i 


< » ■ 

• • 


• * t 


i i r i « 




1 1 


1 * 


« * 


r i 




- \Y 




1 . 


f 1 


y- i 


V 1 


i » 

ii«i 


1 

. i « * • • 


i • * 

• ♦ • i • ♦ 


. i * 

• 1 , i i 


. t 

. 1 -H 


. * 
-1 


% i 


Y 1 


* 

« i • • 


1 f 
* * 1 


r 

Y*l 


* J 
n 






























►- 




t* J 


?•, 


-1 


v • f '/• 


O' % y 1 


• j ** 


i ‘f’ 


f«. 




rr 


* i 


** 1 »» 




“ j 

O 












t 1 


• • i . J i 


i 1 vi 


Y 1 




* i 


i 1 *1 


.* / # 1 


«.M 





n 

'ii 

r 

O 

>* 

:i 

u 



t/> 



Ui 

UJ 



ro fo jo 



ul 

J 

O 



o 

z 



M 






non 


a 


(/» 


111 




ID UI III 


to 


a 




KMX 


CO 


i» ‘ 






UI M 


*n 


. i 
1 


» 




ll ll tk 


Ul 


< > 








a 


• i 








'•> 


ll 








t- 




ui 






o 


* 










> 




ui to to 


u 


h~ 


*— i 


o o 


o o ui uj i*,i 




73 

ft 


H- 

+t 




ir >. > >. 


fY 










LI 










O' 








(V 










♦ 1 


O' 






M 


>•• 






o 


o 






K 


7> 


1— 


«1 (\j 


M -t in ^ 


rr 


Of 


o 




ti i 


♦- 


•ft 






o 




u 






•o 










H 


l-l 








Ul 



a 



% *, % k 






% % 



107 




112 



FACTOR USED TYPE NO* LEVELS LEVELS USE 



f + 


f * 


4 


f 




4 


+ 


(A 


4 


<■ 


m 


4 


4- 


a 


4 


♦ 




4 


* 


o 


4 


* 


X 


4 


♦ 


H* 


♦ 


* 




♦ 


If 




4 


♦ 




4 


f 


X 


4 


* 


o 


4 


* 


n 


4 


* 




4 


+ 


< 


> 


* 




4 


+ 




4 


If 




4 


If 




4 


* 


or 


4 


If 


o 


4 


*f 


H 


4 


.f 


O 


4 




«t 


4 


+ 


u 


4 


If 




4 


If 


to 


4 


If 




4 


*f 


-i 


4 


If 


«r 


4 


f 


O 


4 


4 




4 


If 


H 


4 


If 


;t 


4 


If 


Ui 


4 


If 


o 


4 


If 


r) 


4 


♦ 


H 


4 


if 


(/l 


4 


If 




4 


4 


1 


4 


4 




4 


if 


a 


4 


4 


ui 


f 


4 


X 


f 


if 


M 


4 


if 


U. 


4 


4 




4 


4 


V 


4 


4 


41 


4 


4- 


at 


4 


4 


t 


4 


4 


iii 


4 


4 


Ui 


4 


4 


ty 


4 


4 


T 


4 


4 


h 


4 


4 




4 


4 


* 


4 


4 


UI 


4 


4 


-t 


4 


4 




f 


4 


a 


'I 


4 


y 


4 


4 


m 


4 


4 




4 


A 


4 f 


4 4 



o: 

#n 

r 

T 



K 

i* 

u* 

n 

n 

h 

</> 






O 

ERIC 



*0 



tO * 

.1 

UJ 



UJ 



(V 

0 

I- 

1 > ro 

«t 

u. 



CM 



r 

i ) 
i i 
> 

* t 



M 

t>) 

<n 

t * 



ri <\i ro ti i\i to 



rl .vj ro r-l l\l f) v< W M 'M W W N M <« -M »*> r. lM C> rt N H ^ M « H W « -I W « ^ NM 



^ ^ ^ <u tvi (vj ro ro ro h cm oj cm ro 






1 1\ ti 






CJ i* 



i*i CT» fy CJ ca r> n o o o o ^ o c> U r% o 



i.ti *j n o n n fi o *•> *3 f -‘ 



r.-» o c;i o o r> « o ci o o rt o o a O 



s> 1.-, CJ VI c 



o O O <■» "I <-* ^ o <31 <TJ t^» • 3 O < • * Cl <J w 



i.# Cl O •*> O D Q o U O <-* O 



Cl Q CO o o o o a 0 c> c .1 13 O 



f.3 Cl CM ' «M L) O c: CJ £ I O »3 O <*> *•*> <•* 



t > r.x C? r - r> ; i c . o t.3 •: f ' <* 



o rt O 1“* C> C> O O <"3 O D o 



> i • 



V* %*» C.J V. 4 > 4*» ' ■ • # o o I. -* 



, , . t , . . , c. .> . , . c . c, u ^ • I *.| . v O *-■ u. o O c. .-• .» I* <•■» «=• « o « *- 



r-. 


, 


f - 


in 


f ■. 


»o 


MS 


VI) • 


ii | *i % \ 


4 *1 


. 1 


iP 


« 4 




r * 


r> 


• 1 


i * f y »t' .i 


Ml 


. f • 


I 


i 


r*i 


r *• 


i 


f 1 


ip r i*' 


•t 1 


111 


r 1 


t- 


*P 


n- 


»p 


r- ■ 


t y i *1*1 


« 


• 


« 


• 


4 


« 


• 


« 


4 * « « 


« * 


i r 


hi 


«li 


1 \ 


^ 


T ■' 


» i 


r . . « »' i* i 


* 1 




• 1 


v| 


V 1 


s 1 


1 ) 


^ i 


1 -4 V I 


1 1 


i 4 


, 1 


fi 


H 


1 1 


rl 


** 


, 1 ll *1*1 


f 1 


CO 


fo 


,t 111 <i» 


^ 


\ • 


*} x I, * 1 (M 



I s ! » 
*f» I 
*M «•) 



» f 

1 1 % I 



p* f- 1 I J 

ms* 

v 0 ‘C. ■•■ 



-I i 



■I ■ I'J M . 

» i ro !• 

. i .i » i 



1'- 
I » 


rj .-» 


. ( i- . i* » 

. • I t V » ' 


II* 

| 


* ■ . I ■ » 

«•» i»' 1.* 


I J’ 
.1 1 


• ( 


l ,1 (• > 
CM m 


•4 1 J * * 
r*l n j * i 


r in 
j .n 


• r 

r * i ■ 


• 4 

O' 




1* ■ *‘i 

I- 

•« • 
f t 

-. i •'» 


f r 1 1 


|r | 


. I i 


t 


r. 
% 1 


1 1 - 


ro r i - 


**» t 


t i 1 


. 4 


* * 4 

♦ • 

• 1 1 


I 1 t 

» ; •» ».• t 




, I i .1 * J 


ir 


i * ii' 


N * 1 1 ' 


? * f,. 


•ii * » 


*0 


« « * * 

.4 * iv if' 


« 

IP 


to • « 

P U n 


# 

»• ' 


v4 


« • 

r *0 


f l v r . t Ifv 


to * 

* 1 **• 


« 

M 


4 • < 


rO * f .*3 

1 » ... ..4 


M 

. j 


,•4 .4 *4 

( w * 1 1 


rl; 

. 1 


* J 

* t 


r i fo 

▼ ■( »4 


in r- j , i 
^4 t~4 *-i 


i « CM 

1 "C “i * 4 


IM C 1 

il +* 


CM 

-H 



r f- > -4 
ifi «r- Cm 
• *\ *ll c. 

<r» »n n 



.r r 

4 4 * 



I 1 1 . ir » 



1 ( 



ro 4 - n 

r4 *-• * i *r1 ^ 4 * * 



r 

% I 



! 0> ( , % i (M ro i it * o* r. u- o* ’i +-i i'i * > * f; <n JJ' 

! , 4 I 1 Cvl *V 1%J |X * ^* J 0i ^ <NJ fr * f ° ^ f4 * ^ 



*-• -rl r-l I'M 4 * 

4 -1 4 ^ *»* 



108 

113 



<*> * *v CO 

1 T* t< 

T-i r-t ri 



-O r*. 



■> 



1 z 

■ ^ 

$ 

' f 



{ 1 



> 1^ 



■V; 



1 



1 



4$ 



ro h cm co i\i ro 



*•4 cm cm cm f*> i»> ro 



ro ro to ro ro to ro 



QOQQQOO 



o o g o o o 



CO 

_J 

III 



III 

_J 



CO M IO 



n 

111 



o 



n o q c j n o c.- 



j 

o 



«.» <J O u «J u 



r> 

II 

H -4 

IJL 

l-t 



Kl 




non 


O 




UJ 


b) lit t«l 


HI 


*n 


Cl 


XXV 


'/> 


O' 


>• 


Will M 


1 


o 


I-* 


U *i. U 










f/> 


o 






i y 


-r 






i *> 


u 






1 • 








f 1 


*% 


HI 




1 1 






n r ) O 



to (/J t/i 

) (i i *ii t« i 



*-« n. 


-1 <M 


ri N (T 


o 


0 


h~ 


v*. v v v 


H 


ir. ro 


<. •' + 


•ft lO ^1* 


o* 


a 


a 






-i 




N- iO (\J 


o 


* * 


<r 


■» . 




tH 10 


*i -ti 


<P <*”> 


co 


CH 






i 
















C» 


iD *< 


r* ro 


4 r«» (T 


1- 


fy 






* 


CM <\J 


r i cm 


* J- -t 


r> 


o 






1- 1 


<r4 t-4 


«h il 


*4 <*«4 H 


a 




O' 












*— 


ti 


o 




)•• 


rO CO 






r.) 


id 


t* 


♦ i i\i ro .j* m '0 N 




O rl 


M to 4 


<0 


a 


o 




Hi 


■4 4 


to to 


in in in 




i- 


• 1 




CD 








o 


<o 


u. 




”0 








ui 


2 : 






f- 








X 


M 






ui 



o 

r> 

n. 



o 

ii« 

to 

:o 



(/) 



iii 

d* 

UJ 



*> to fO 



CM CM CM 



OCJO 

nao 
o r-> O 
• • ♦ 

JO UN W 



CO 

III 



111 

-I 



N> ro fo 



oou 

OCU) 

o o o 

w • • 



III 

a 



r 

non 

n i«i in 

/ yt X 

•f *- ♦ > I 

a n u 





<o 


o UN CM 




H 


1 » 




O 






IU 






U 


ra r> o 




U 


ooo 




tij 


« o 


1 1 .*> 




♦ • • 




• 


ro o h 


• • 


K 


« ^ « 


i n in 


Of 


1 


Ovi CM 


I— 





T-f «H 



to 



c i 
i 

.o 



vi t/i I*) 
OO UO'ilM Hi 

* ^ # • .# s_ 



Hi 

J 

- I 



CO 

a 

UJ 

ll 

u 

(ll 



(A 

.J 

Hi 



O 

IU 

Ul 



ui 



I- M 



HI 



tO fO IO 



at 

o 



i- 

c? 

ll. 



* n 



i 't i? t*. 



hi 


V *4 


:o <t 


« 


o 


O .T* 


a a: 


a 




f** 


ar 




«r 


O 1- 


n 




III 




I! 






n ui 


ry r.f 






1 - o 


O 






<o r> 


l— i.*> 


Cfc 


.1 


H* 


0 


0 


i 


i « C/l 


7D 


h 


*c 




ry V 


0 


f.»; 




1 - a 




!U 




to 0 


u. 






VS -1 




<D 




f-l (0 





H* H- 

=> O 

a «* 

2 ? or 

M itj 



9 

■** 

2 ? 



4 






*Vi 



i 



UN 



Of 3 T 

O •-! 



tO *0 K 



a v 


nr 


4 : 


0 


QC 3 B 


*- 


H 


0 


CO 0 


«s 


ar * 


u. 


M H- 


V* 

3 r 

§ 



109 





>**A 





4 ¥ 4 


4 






}* 




♦ 








. * 


♦ 






y 


J 


4 






► 


til 


»> 






y 


f.' 


f 






¥ 




4 






> 


tt 


♦ 






¥ 


OJ 


4 






t 


a 


4 






!■ 




4 






► 


• 


4 






► 


( A 


4 






4 


Cl) 


4 






4 


o 


4 






> 




4 






¥ 


Ui 


4 






¥ 


3R 


4 






¥ 


a 


4 






¥ 




4 






¥ 


• 


4 






¥ 


X 


4 






¥ 


o 


4 




f ^ 


¥ 


a 


4 






f 




4 






K 


*3 


4 






¥ 


o c 


4 






¥ 




4 






% 

¥ 


... 


4 






¥ 


(V 


4 






¥ 


o 


4 






¥ 


»- 


4 




U> 


¥ 


o 


4 






¥ 


<3 


4 






¥ 


Ll 


4 






¥ 




4 






¥ 


l/» 


4 


* 




¥ 


-J 


4 






¥ 




4 






¥ 


«t 


4 






¥ 


<4 


4 






¥ 




4 




lf\ 


¥ 




4 






¥ 




4 






¥ 


ui 


4 






¥ 


O 


4 






¥ 


*.> 


4 






¥ 


H- 


4 






¥ 


(A 


4 






¥ 




4 






¥ 


1 


4 






¥ 




4 




tO ** 


¥ 


V 


4 




~.J 


¥ 


•3 


4 




Ui 


¥ 


* 


4 




7» 


¥ 




4 




tu 


¥ 


Ui 


4 




_J 


¥ 


Ui 


4 






¥ 


OT 


4 




or 


¥ 


T 


4 




o 


¥ 


h* 


4 




t-— 


¥ 




4 




O fo 


¥ 


O 


4 




« 


¥ 


Ui 


4 




u. 


¥ 


X 


4 






¥ 


M 


4 






► 


u* 


4 






> 




4 






> 


I 


4 






4 




4 






¥ 


u. 


4 






¥ 




4 




CM 


¥ 




4 






E 


A 


4 






► 


X 


4 






h 


Ui 


4 






¥ 




4 






¥ 


4 4 4 


4 







Cvi 



w ri cm cm ro ro h ro h to h h cm m co *h cm n> om vi *h c\j ^ cu cm c\j 



CMf*>fOC\jf04O'H«-4<M<V|{MN>CM*-4HHfOfOC'OI*>CM«r-|H H(\i «J CM 



r4^4r4rOr4roCMC'Of'OCMM(\l*-4t\lr"ICMrOCM<MfO<Mr<OfO r4 C\l <H *-4 



o a o n o o o ^ t) (P o o □ q O a o n (1 o n c> o o ti q « 



/i 



o O o u rj u a a p d u o o a o u q o o o a o o u u o a 



tn 



ui 

UJ 



w r*o ro 






O 

Ki 



ci> r*t o ci o o cj o o vs •£> «> o '.*> wna *n r:i vj ts c* o n i.-n 



a 



o 



u<> «'.» ut'j u u rj v.j t.# u f j u #*» i~> u l« r 



* i c.> o f,j «. » 



to 

rv' 

O 



t; I 

a 

v 



n cy n 

u *ij i . i 

V .•< V 
I * I- I 1*1 

U u. U. 



n 

tji 

00 

70 



I o 
III 
► I 



o 

. f 
ll 



tl I 



(/> 

iV 

0 

1 - 

o 

<r 



f 





C» 


















































ti 




r* 




i/) 


t #-* 


i/i 


u 




t i 


















































e i 


¥ 


i i 




f . ( > hr 


t.i 


iii 




or 


1 


^- 


a 


f*l 


til 


tu 




In 


U' 




• J 


O r 


m 


t . 


cn 


i ' 


l(> 


r 


« - . 




.t*> 


1* t 


O' i.* 


» . » 


* 


< j 


” ) 


K 


7* /* 


. : ; r > 


>• 


s ( 




UI 


*r 


f\J 


rl 


. ■ i 


tl fw> 


: r 


xtl 


. ■ 


-cl 


f 1 




-? O' 


uo 


%l> 


ii 


i ■ 


n* 


. r» 


i.r* 




« t 


il* 


1*1 II 


■ i 


1 i 


m 


a 


C ^ 












r»» 


■ ** 


r 


H i 


f* 


t *0 


i i 


< 




r 


vt' 


N 


• o r*» 


n i 


•M 


i» • 


i ■ * 


. «-. 




. ? * 


•n 


• .. 


< i 


.«» m 


, k . 




o 


. ' 


• r 












V 




CM 


1?' 


U) 


^ •-* 


r i 


in 


t t 


to 


* i 


♦•1 


rt N 


vn 


■r 


t » 


i - ■ 


it i 


r 


• i > 


n« 


^ 


*i» 


r cm 


*’t 


1 


(/i 


►*1 












73 


to 


tu 
































































A 


> 


i/i 


ti» 


,1 


.t 


Cl' N 


m 


sO 


t(' 


l\J 




r 


^ U» 


in 


N> 


rr» 


t 


f 




« • 


(•» 


* 


CO 


4“ 1 ♦*! 


tr> 


•o 


>- 














77 




it' 


r» 






.1 .1 


. 1 






C^l 


*. 1 


nj 




» i 


r4 


v» 


t 


lo 




r 




i I 


«*l 


* l CM 


i 


*• c 


~ i 


o 












)■*! 


H 


o 


\ 1 




r< 


.1 *4 




v4 


\4 


T< 


^4 


<rt 




r4 


vH 


rl 


V* 


rl 


. i 


rl 


r4 


r4 


rl 


v4 


rl 


r 1 


a 


4-- 


!>' 












*. 




















































h* 


C ) 


r> 










t 


UI 




















































n 


U*> 


u 


tl CM 


u\ 


wO 


r . 


X! 


C) 






CM 




> uo UI N 


<t» 


11* 


i* > 


*< 


(M M 


*t Uv 


tO 


N 


a'' 


i n 


i. ■#■ 


ri 


tM 


^ ) 


^ ;D 


Si) 


r- 


c> 


a 


C3 










UJ 


73 




i 
















, 1 


1 4 


rl i 1 


'H 




rl 


-r4 


rl 


H 


CM 


C J 


CM 


IM 


cm n 


C’i 


<*.i 




>• 


-J 










^0 



♦ - 
i/i 



( i 

tu 

r 

a 

r 

70 

a 



f/) 

H 



Ijl 



3 

V) 



& 



n 



110 



o 

ERIC 



115 



4 4 
4 
4 
* 

♦ 

4 

4* 

4 

* 

* 

♦ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

* 

4 

* 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

♦ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



♦ 4 



l*J 
• J 



•XL 

IU 

U. 



CO 

(0 

VJ 



III 



1 1 



o 

o 

ttf 



CO 

2 



1* 

2 : 

UJ 

a 

~D 

H- 

CO 



O 

ERIC 



X 

o 

a 



<t 

IA 



a. 

x 

iu 



4 

4 4 



* 

♦ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

♦ 
4 
♦ 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 4 4 



S> 



1/1 



i , # t i t * i « i * if*' i » * r« » l 



U) 



O o o <~> >^> o o o o UJ o ro J C> o o <-) J u o 



in 



H fl H H *. vl f\J t\J 



r<) i’» r*» .t sf 4 * 4 in in tf> m 



O 

UJ 

in 

3 



to 

_J 

ili 

:> 

UJ 



to -r 

_j 

iu 

> 

iu 



u a a ca i ^ •*.> o o ca uoocjp anotK> 



/ 






it 
t j 

I 

v » r> 



UlUl i lij 



CO 

J 

IU 



to 



uj 



IA 



54 

UJ 



u u u a < ) ju 



u u ^ ) u u O U u u u u) g 



f > 
UJ 



o 

z 



o 

a: 






o 

> 



-1 D • > ' » -> O O « J r J O «“i «.» ;.T O J'!! UsJO 



CO 

ft 

O 



Hi 

a 

V 



j: 

o 

CJ 

2 

rt 



X 

o 

o 

X 

4 

<y 



a 

Ul 

to 



o 

Ul 



o 

<x 

lu 



ft 

o 



W 



CO 

-t 



I 





o 






















14 . 




> 






CO 


(0 


Ll 


o 




> 1 
























f- 


M 


o 


a o o 


I»J o 


UJ 




UJ 


ft 


h- 


a* 


*“« J *' * • 


j i- 


"*4 * .» »* - * ’ 


.*• 


> »? 


r* . 


C l 


• • ■ i 


.•o 


o 


j> 


H 


2 






> 




CO 


-:J 


«( 


*o 


* A * . . j • • 






y .’a 


f\i .n 


t j 




a* 


»* ) 


UJ 


a. 


CJ 












ZJ 


<T’ 






t- * , • 


• 1,4 


*1 * » * f 


*l r* 


t- j * 


r» 




/ . ■ 


:v 


a 


5 T 


ct 










*- 




i: 


it 


: j 


k\ l * 


> ■ ;■■ 


l.l » *> ‘ 


• • -• i 


(S. *. J 




< - V 


i : 


•l'i 


t/) 


l-l 












O 




n 


*u 




































a 






r /1 


J 


• J • ■ # 


»-> ► 


/• 1 


r • i 


'}' n 


n 


3 


4 


|V> 




Ct 












2 






f \ 


f t 


J <. i * • • j 


i v l 


• .*«.-» • i 


* • j 


■i • « 


r t 


t 1 


i CJ 


r 4 


.j 


f ) 












M 






o 






















ft 


h- 


ft 












<v 


✓- 
























h- 


C.l 


O 










fr- 


o 


Ul 
























:j 




H 


H 


rvj J-') l' 


in uj 


N 


2 


1 — 


( J 




rl 


•m f ? r i.> 


4 i 


O » r» ■ • • « 


•O f 


vt IN 


• r« 


r* 


» m 


J 


CO 


ft- 


a 










UJ 


o 



,1 T< viU «{ 4 **i * 4 CsJ 



o 

U! 
3. 
f > 



Ul 



lu 



a 

D 



(O 



* 



m 



116 



4 

4 

4 

4 

*r 

4 

♦ 

4 

* 

4 

4 

4 

♦ 

4 

4 

4 

4 

4 

4 

♦ 

♦ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

♦ 4 



. 1 

.~i 

uj 

U 

ttf 

UJ 

a 



00 

o 

CJ 
* 
* • 



t>. 

o 

a 

<Y 

*- 

(O 



U) 

W 

X 

o 

*- 

« 

SC 

T 

ui 

o 

to 



r 

a 
( ) 

*'» 

fY 

X 

*C 

o 

JC 



t\i 

UN 



a. 

x 

UJ 

4 4 






rt 

(U 

rt' 

x 

' i 



f- 

* «4 

III 

/ J 
" > 



4 4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
<♦ 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
t 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
* 

4 

4 

4 

4 



1 <r1 (V| ivj ,IW f y-4 f*> ,v .4- 4 r| <\J f*> |., f., ( 



■J ri 4 rH (VJ |'j fV 4 -J fO (\J J* 4 PO 



PO 



01 



tJCJOOOCJOOOtJOOO 



ocao o w c;> so w o 



^ u W a ^ U o O Q (j O o o 



in 



^ ^ (M J- 4 «W m «*l f» uv IA 4- (ft M <M UV *, ^ j- IV1 f, 



UN ro r-« i\j ia tvj c\j -r m r** yh lo oj r 4 



CO <r 

j 

Ui 

•3. 

Ui 

-J 

uc 

o 

h* 

O fo 

*4 

u. 



m < .* cd o o cd o c~> o o *r j 



Q CJ I I cj* O o CJ O CJ 



o titjouoaw Oqocjwo <j> uaoa 



o t.» o o o o a u u o a 



cd o n cj a oo o o o cj 



O o CD Q O U Oi^OCJO QO OOO C3 



<\1 



O CJ VD UI O UJ o U» vD * 



,J tJ v l t> w • 4 U CD CD a »j g % ^ 



CJ e> «-<• d u a a k .j L) g u o U 



O o CD U (D u 



v-4 


1 n a 


CD 


<D 




J O 




dC 














0 














»-l 














h- 


0 r. t- u> 


«U 


K 


*.J t f 


■ •) .. 


, 


«c 


,* 1 • «r» re 


t 1 




f^i O 


1 1 •. • 


ic, : 


> 


* ?• . 1 1 y | 


I4» 


r 1 


••14^ 


|- . j » 


• 1 • 


tr* 


1 i«i -O 


* I 


-t« 


O ^ 1 


1 < 


p*. • 


UI 


« r « 4 


• 


• 




t « 




VI 


« • • I • J 


• n 


.f 


r*i «. » 


• H ; 


* 1 1 


(V 


* 1 « J l 1 1 


ri (\J 


t ) • 4 


.4.4 


C i 1 


n 
















it i\i Ni f 


LfN 


vU 


^ ■!< 


ir . 1 


1 1 ( 












• 4 


t*4 



I Ml 

« -c. 
» ( ) 
» I- 1 



O' 

, un 

rt t' > 

i •- > • . 

it I .•; 
i M i\J 



■ i M tl -Of;. If, , 

•IK O' • I. 4 

» 1 'O - I ..*■ .:*! :.\ . 

• 1 1 'U *«t i*| ,. 



•*J r » fv. s.i ( m 

■-• ' 4 C\ l/N CM 

.*• t i *r> v i 

■ Or*, f t \ ; i 



% ") O CO Cl CD *> fi o CD ’Z3 



■-' tl\ .t b) Vi j- if, 7 . ^ 

• * »;* Ut Cl !♦) .-f) , 4 | • } v ^| 

1 ,,f !•' .")! f«j t I (ft ( 4 N / ■> 

1 ■*! • I J) fj M , 7 t , 0 , I f , 



»*■ t J r-l <■,» O If' f.t . J o *\| r() ISJ 

H i\| t I (M ri « 1 t fSJ • I %\| fj 



> Cl 
•J ( I 



. 4 1 * t)> I P 1 J I . 1 H (J'l 

Nl t\J -I t -4 txj l\J l\| 4«J t 1 



»l Ci* 



* 4 C t f ) J 1 ; 



•o C <0 fj' c> . t r> j in , u ^ . ,* f .J 



O 

ill 

»-H 

U. 

Kl 

0 
t>l 

a 

0 /) 

r> 

n 

1 

D 

{,) 

t O 
III 
J 

0-1 

z 

**3 

a. 



! «> 



112 



0 

ERIC 



117 



* f * f * 



* 




if 










* 




♦ 










f 


a 


f 










% 


z 


% 










♦ 


«* 


♦ 










* 




♦ 










% 


in 


♦ 










♦ 




♦ 










♦ 


z 


*f 










* 




f 










♦ 


X 


+ 










♦ 


H 


if 










♦ 




if 










* 


O' 


if 










* 


UJ 


* 










* 


X 


»f 










If 


J— 


* 










♦ 


«* 


♦ 










♦ 


<* 


♦ 


n- 


oaacJor^ooo 0 a 0 r: 0 0 a 0 0 0 0 






♦ 




f 










♦ 


f*> 


if 










♦ 




* 










* 


o 


* 










♦ 


z 


♦ 










♦ 




♦ 










* 




♦ 










If 


ri 


* 










If 




♦ 










♦ 


V) 


♦ 


UJ 


oooouuaooojuuo o a a 0 3 0 




10 


» 


a: 


*f 










* 


u 


♦ 










♦ 


h 


♦ 










If 


U 


♦ 










* 


«* 


* 










* 


IJL 


if 










If 




if 










If 


CO 


♦ 










♦ 


Ul 


» 










♦ 


CO 


if 


in 


ootaaofjoooa^conu 000 000 




in 


♦ 


3 


♦ 










» 




» 










♦ 


• 


If 










♦ 


K 


* 










* 


a 


4 * 










* 




* 










♦ 


CO 


♦ 










♦ 




* 










* 


i 


* 










If 




f 


VI 4 * 


a 0 r 3 0 a ci 0 0 a 000 n 0 000 0 a 0 




Vi 4 


* 


X 


* 


3 






3 


If 


o 


♦ 


UJ 






UJ 


♦ 


n 


* 


> 






» 


♦ 


z 


if 


UJ 






UJ 


* 


*t 


♦ 


3 






-J 


If 


oc 


♦ 










* 




* 


a 






Of 


♦ 


> 


* 


0 






0 


* 


< 


* 


H 






J— 


♦ 






O ro 






O fo 


» 




♦ 


<t 






< 


* 


a 


♦ 


LU 






u 


* 


3: 


♦ 










* 


f- 


♦ 










♦ 




♦ 










♦ 


« 


♦ 










-f 




f 










♦ 


a 


♦ 








J— 


f 


UN 


f 










♦ 




♦ 


l\J 


CIO U u .) |j O U iJ wl J » 1 u U U O U ti v) U 




UJ IV 


* 


• 


f 








n- 


* 


a 


f 








LU 


If 


X 


♦ 








u 


* 


UJ 


♦ 








u. 


♦ 




♦ 








H 


f 


If * 


* if 








0 














u 














f~l 








-H 


tI ti h ri m n m (\j 10 10 ro ro 1* 4* J 4 »n ifi *fi un 


















J 














vj 




fO 








f 1 


n 












III 


f“J 








Z 




H 


J. z 








O 




u 


0 








t 1 




H 


>- HI 




or 






UJ •h Ul «J 1 rl 1.1 11* u 1 , :I r I »f, **.» 4 • 1 N. 


( J 


III H* 




UJ 






cji 1 1 1*1 • i 1 ti f v 1 . 4 iff- .* r- *•! * ' 1 


UJ 






rn 




*;■» 


iM'^'i'j'-o ■:) .t Ni.C’ -1 . ii «P m /»i 7 ^ T • 1 


IJ 


•.* 




r 




<>.' 


tO r* in 4 . 1 rl il t l 1 1 l*N H H'lm 


V) 


1 ; J *X." 




3 




Ul 






1/* UJ 




2: 




to 


•*■> ,o to ■) j> ro *1 '0 * i% io ?o irs *:• * .» *i» .4 


►— 


3 CO 








UJ 


r| *J f J U V ’ 1 <1 (V CJ <%* -j «•! | '*.1 ‘.'1 CM C\J • 1 (». ■. J 1 J 


. > 


III 




H* 




n 




0 


r n 0 




2 








4 - 


rv 



UJ 

UJ 

3 

f- 

V) 



*-i 01 to J-ifrON CP 



**i r* j to 
• « H H 



Ul 

*» 4 



•0 N* 

rl ♦ I 



: % m 

I 'NJ 



o 

u 

UJ 
X 
< 3 



o 

a 

u. 






OOOOQQOOOOQOSOOOtiltf 



in -*H4‘U>4’inin*TCj^44 , rocvim4 , ruiAT41dft 



ui aopaoanoaooaaoooa ao 



ijciuuuuuUDQouaooodPO 



•HH «H r-l <Vj C\J C\J CM fO JO fO JO ^ 4 * *? < 4 * UN U> tfl 



♦4i tn in vi cr a* h a <n <*> n» in «o f* 4 in <0 «t M 

C> fl Ci fl j- u> •-<» U 1 H 4 ^HW*fNOK-^H 

u> im ro r> *n id .r nj in cr* ,f t-Htnwf94#04f 

OO ,.l in Jr<HrW(V.tiMftON»0fifiS 

• « *•••#«•«••»••«««• 
cor*>utrou)iarocgT 4 foe»rointOttlft 0 ftU)t 0 
*h <\j (\i cv tv tv nj cm sv cm uj oj c\j n nj ni eg 



h n m ^ u^a) s Aocno^M^’^uNai^^ftai 

H H H H H H f< * 4*4 +4 



3 

a. 



113 



ERIC 



118 






* 4 


4 4 


4 




•r 




4 




1* 


• 


4 




4 


* ■) 


4 




4 


i : \ 


4 






K i 


4 








*■ 




* 


i\l 


4 




% 




4 




4 


i* 


4 




♦ 


r 


4 




4 


o 


4 




* 


*< 


4 




*4- 


hJ 


4 




4 




4 




* 


iA 


♦ 




•/ 


. J 


4 




* 


m 


4 




4 


> 


4 




4 


hi 


4 




4 


rt J 


4 




4 




4 




4 




4 




4 




4 




4 


1 


4 




* 




4 


IV 


4 


U 


4 




4 


UJ 


4 




4 


X 


4 




4 


M 


4 




4 


u. 


4 




4 




4 




4 


in 


4 




4 




4 




4 


u 


4 




4 


tj 


4 


vP 


4 


»- 


4 




4 


u 


4 




4 


<1 


4 




4 


iJL 


4 




4 




4 




4 


</> 


4 




4 




4 




4 




4 




4 


M. 


4 




4 


O 


4 


in 


4 




4 




4 


• 


4 




4 


H 


4 




4 


a 


4 




4 


h 


4 




4 


VI 


4 




4 




4 




4 


« 


4 




4 




4 




4 


r 


4 


i/i *s 


4 


O 


4 


,j 


4 


n 


4 


UI 


4 


s. 


4 


> 


4 


•X 


* 


UI 


4 


\£ 


4 




4 




4 




4 


*• 


4 


« 


4 




4 


a 


4 


X 


4 


h 


4 




4 


t> *> 


4 




4 


-i 


4 


< 


4 


IK 


4 


•- 


4 




4 




4 




4 


« 


4 




4 




4 




4 




4 




4 


u 


4 




4 


in 


4 




4 




4 


CM 


* 


• 


4 




4 


u. 


4 




4 


X 


4 




4 


UJ 


4 




4 




4 




4 


4 4 4 


4 





I V 
UJ 
rp 
¥ 

,H i 

/ 

J- 
/ 
hi 
( ) 
. > 
H 
00 



cr>oooac»o*-^oaaooooc>c?cj 



r1r | r lHHi-4WrOf*>fOl w ^)U>ll'«>VniMn 



a 

uj 

V ) 



-J 

UJ 

> 

UJ 



m 



90 



ocujtiuocatjoauaooooo o 



o O O O Q Q O o D D a p t) CJ U U Q C » 



f/) 

...I 

LJl 

*■* 

UJ 



in 



</> 

-j 

UJ 

*> 

iti 






□ ugooo^auunu^goutj iu 



i J 



0 

1 4 
M 
•I 

* 4 

hi 

«/) 

hi 

O 



o o u? a o n» r> u tj u» u a o o f 



■«•» i .1 -U CP 
ip m iv ui n nj 



iji f *\ f» <i * i n » M,n t io f i .1 
\i% \k\ m hi h. f ii ui N t*i 



f iO iP '.f» 
I 

0 



1 1 t i i ,f n o ii ii 

l‘.J » J i'J |M IM lh pi ri 



4 • 1 
i-l 



iltl «i H 







u 


• 






« 








UJ 


o 






CJ 




vJ uu a 




> 


51 






z 








u 
















o 
















z> 
















z. 




* 












M 




; J C_J> 


o 




n 








lij 


11 t 1 


UJ 


hi 


UJ 






00 


u 




(/) 


a. 


X 






fV 


>* 


c 




>. . 


1-4 






a 




•v* (V 




j- 


tK 


1*3 O * » 1 * 




►~ 






in 










o 






of 
















o 








n 


«i. 






j- 








hi 








n 








1 1 


*» 


UJ 




a 








It. 




’# 


(/> l/j 


IK 


L> 


U J 




t | 




• 1 


n ' > n »*i hi ci * i j 




hi 


r> o /•) o uJ 


to f*» t ■ '•< 


* t 


*» 


1 - 


.* .• - *. >■ 


•* 


i. , 


r -r >• 


i In W f 


l>I 


• i. 


f 1 






) 




N * l lit I*. 


r* 


* 


t 




J- ■ 






| IP »t> • 


i/» 


» * 






*. J 

fl 






h r « j ■ . 


i • 


r>' 






«. • 






, i * i * i i i 


*> 


( i 






h 1 








a 


i- • 


IV" 






tS 






4 * 


r t 


1 1 




1 • 


t • 






;> 


. i 


V • 


u i uj m j* m i0 rv 


Jr 




• i hi r m 


IP *U h •-« 


o 


• f 


C ) 




hi 


« j 




1 . 1 « 1 H • * 


n 


* i - 
<0 


-t 

u 




Cl 

ri 


*< 

Ik 






ui 


A 






i- 








.i. 


H 






t/j 










i ) 

:.i 

a 



\ s 



• «». . .it *• 



114 



o 

ERIC 



±19 





t 


* * 


* 4 










* 




4 










4 


• 


4 










4 


1/1 


♦ 










♦ 


t .1 


*4 










♦ 


O 












4 




* 










4 


4* 


4 










* 




* 










♦ 


A 


+ 










♦ 


u\ 


* 










♦ 
















*4 












* 


• » 


« 










•4 




*« 










* 


« 1 


i 










«4 


i 


1 










♦ 


M 


4 










♦ 




1 








I 


4 


UI 


♦ 










4 




J4 










♦ 




4 








« 


4 


* 


♦ 








; 


4 




♦ 








, 


♦ 


C/I 


4 








i 


♦ 


*aJ 










i 


4 

4 




♦ 

4 




^ ° n c 'l W4 O O »T U Vi o U 


r- 


i 


4 




4 










4 


Cl 


4 








i 


♦ 


<£ 


4 








i 


♦ 




4 








I 


4 




4 








f 


4 


n- 


4 








j 


4 




4 








t 


♦ 


u: 


4 








i 


♦ 

4 


o 

f- 


4 

4 


U> 


cjcgoo’^trjc-jo oo ^c>^>ooo 


<£ 


4 


♦ 


o 


4 








, 


4 


<t 


4 








i 


* 


tu 


4 










♦ 




4 










4 


to 


4 










4 


LU 


4 










♦ 


ft: 


4 












o 


4 










♦ 

♦ 


o 


4 

4 


in 


IM M ^ H (\i M H (\) W st H M fO 4 - 


UN 




♦ 


«H 


4 










* 




4 










4 


• 


4 










♦ 


cn 


4 










* 


h- 


4 










♦ 


</i 


4 










♦ 




4 










4 


i 


4 










* 


>* 


4 

4 


Ui j 
-j 


u w u n ii , ^ .3 v j a fj o n o o ci a 


UI J* 




♦ 


< 


4 


Ui 




•1 








4 






ftki 




♦ 




4 


t j 




> 




♦ 


o 


4 


-j 




Ui 




♦ 




4 










4 


h“ 


4 


a: 






i 

i 


♦ 




4 


CJ 




«: 


} 


* 


r 


4 


h 




o 


1 


♦ 

♦ 


o 

CM 


4 

4 


O to 
<1 


o o a o c j sM o o q o i } <r "5 q o 


U fn 


| 


♦ 




4 


u. 




tX 


i 


* 


*x 


4 






IL 


• 


♦ 


IK 


4 










4 




4 








1 


4 




4 










4 


« 


4 










4 


UI 


4 










4 


UN 


4 






1 - 




4 

4 


« 


4 

4 


<\J 


o O cj r* i.) i.i l.i u g u o u g *;» «j u 


if 

iu CM 




4 


4.L 


4 










♦ 


X 


4 






UJ 




* 


UJ 


4 






lu 




* 




4 






iu 




♦ 4 


♦ 4 


4 






^•i 

lA 



Cm fo o J ^ <\i T* C\J ro fo fO OJ fO 04 



OOQO OQDOOOQOOO 



H(MMa-H(Vjn4*HC\JfO^T<NN4- 



oocpLiooaooooooooo 



° o a D ODOOCOOOOOPO 



uj o gguooouQoo 



n g g . *) . • 



i nci o o o «~» o 



in 



uf 

i' l 

X 

;*> 



*r: 

Ui 
C 1 
:> 
»- 
V) 



L) 
» I 
1 



*f 

'•J 

1*1 

n 

n 



*' 

I t ,\ [.‘X A. t 
* ) 1 \ « » ? 

* / 1 ^ K t N 

• » # I 

•••.:» I . ' 
tM M *0 i 



• I CM *0 .1 l.- O fx 



u. 

I- « 

-J 

M 









* *N 


i N 










M 


iN 










if 


>; 


•y 








It. 




O 








1 < 


s. 


y | 




* *\ . | - 


* 1 


I .' 




I- 


; ,«•.*. • 


• 1 ... * I 


w* 


1 




l 


* ■# • . 


• 1 ' 


•- 1 




i « 




• ' * • i : 


i.. .• ,i 


CJ 


U * 


UI 




* * * • 


*»<•,« 


« 




o 


til 


; i •• «• j 


• * • ' M 


'ft 


1 • 




f/1 


• «*i .• | 


1 i x 1 .1.-1 


-H 






fft 








o 


'0 


o 








* • 


IV 












< J 
1 




' <•' n * , 


ri f- f *.> 


*o 


<j 




t 1 * l 


* i • » il t i 


♦ 1 




1 ) 










n 


«c 










ui 


u* 










• i 












> 







oaooaaaoooooooao 



to m M M ^ m ro fv^ M ia C 3 CO in J* cO o 

N) .IN UN M V.) CJ in * H in H M H C\J <J> 

a> i' ;!* * 1 ' iri ^ ^ o « m w ffl ta s «) 

i ctt N. IU O' I<, fp (0 (S, in N. lO |W c>3 

9 I 

n u h cj H i|) h <n J (\i H to fvi m 

CM IM M C J CNJ (M ^ (Vj (Sj K) IM CSJ H Rl H 



h cm ./ u> vO N to ui a h w ro ^ ^ 

H H tH H H H H 



o 

ERIC 



115 

120 



INSTRUCTOR INPUT , P ACTORS INVOLVED 



4 4 


4 4 


4 


* 




4 


4 


t/l 


4 


* 


«£ 


4 


4 


O 


4 


4 


M 


4 


4 


H 


4 


4 




4 


4 




4 


4 


UC 


4 


4 


ltl 


4 


4 


l/> 


4 


4 


ltl 


4 


4 


o 


4 


4 




4 


4 


CM 


4 


4 




4 


4 


1 


4 


4 




4 


4 


-1 


4 


4 


UJ 


4 


4 


10 


4 


4 


o 


4 


4 


X 


4 


4 




4 


4 


4 


4 


4 


H 


4 


♦ 


V) 


4 


4 


/ 


4 


4 


M 


4 


4 




4 


* 


U> 


4 


4 


IU 


4 


* 


X 


4 


4 


u 


4 


4 




4 


4 




4 


4 


X 


♦ 


4 




4 


4 


H 


4 


4 


n 


4 


4 


h 


4 


4 


U) 


4 


4 




4 


4 


>- 


4 



% 

t 



4 

4 

« % 
4 
4 
4 
4 



4 

4 

4 

4 

4 

4 

4 

4 

4 



* 

4 



Ul 

hi 

X 



CO 

Ul 

.X 

M 

V 



O) 



CL 

.< 

ul 



4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

t 

4 

4 

♦ 

t 



♦ ♦ 



4 
4 
4 
* 

4 4 



t-4 



it: 

vu 

(\\ 



n 

at 

«• 



«£ 
t J 
f.i 

rj 

(/I 



o 

ERIC 






m 



t/i r 

.a 

ul 



Ul 

-I 



UC 

O 

•- 



CM 



,NMHNN««irtH«in r. •* .■> .4 IM W -rt f>i «•> r. M W r4 W ^ *• W •> rtN«»tN« - « « * w **» ’* “ » * «* 



Wf4NNNW»MHf(»tNNW>MW»4W,1«)NNW»«iH^HNNNnM»^H^NWNW»nT(H J 






t*j u u o w o ' > a u p o io u ' 5 i u ^ w u 



3 f) U □ w C3 f.> O O C* ** Ct O O U W U cs o o D 00«J« 



A 



uoououDQuaovjaot^ooO'^oaaQoa.nH.o.JuoooooOflOofJOoae) 



I 



ojwo.j'juuuouqJouuuuODg-jojaawuouijOuouotjaq 



CJJ C.U t3 -J \J CJ U u 



«.l O O Cl O * I < J 1 c.*> 141 o >• i >4 Cj 



• C3 ^ »’J r.i 4 



•> r ^ o o ^ p o o o o o sj ca > a p o p o v?o n> jacjo 



i 



0 

1 1 
I * 


U# 


K\l 




4 




(0 


to : > 


•0 


*.1* 


Ul 


o.» 


tr\ 


< ■* 


; ' 


m •» 


) *M 




t 


t'* r 


in .•) 


0- 


•* i 


* t 


IJt 


CM 


t 3 


PI 


l 




. ) i . 


»J> 


O' 


.1 


x u 


•) 




. i •) 


•o ■ * 


i i 


■ 1 


\i 


.1 t*. 


fc *j . i 


* v i 


i 


*. « 


01 


u> 




1 


t 


r- 


N 


h . 


o i 




CM 


i 


j 


i* ■ • • 


i^, /• 


•o •*'• 


\ 1 


\» 


• 1 


CM •* i 


,■■1 

*» 


• » * 


u' 
i • l 


1 


J* 

♦ 


i 

m 


cr> 

• 


» i 


< i 
«* 


• it . • » 

* * 


u) 

% 


• 


4 

« 


J* 

« 


« 


• 


• » 

4 * 


*:) tt 

¥ 


J • VI 


• 1 
«* 


t .1 


* • 1 1 

-* * 


i 1* 

« « 


J 

• 


c * 


iO 


•0 


i» t 


f*J 


irt 


n- 


< t 


t •* 


*4 


• *) 


«n 


IO 


i ■ » 


r. 


< i ; 


•n . 


> 1 


t 


i' 


. ♦ .) 


O ) 

rn * 4 
H 


•M 


« i 


Ul 
< > 


tn 


O) 


a 

H 


ill 


Clt 


■ i 

* « 


o» u» 


•4 


fn 


n 


I 

v 4 


Ci» 


u* 


• > • >* 

- 1 


Co •• * 
-» * 


. . < *1 

M »l 


, 4 


|1» 


* » i l 
, 1 .-1 


i > 

Tl 


-. i 




+4 


<\J «♦• -# 


Ml 


r*. iu 


cn 


< 3 


rl 

r 4 


CM 


Ul 

H 


r 

il 


m> -o 

.fti 


• • 

♦ 4 *. 1 


r.» c • 

i « i « I 


. 1 

i J 


Ol 

ul 


* i r 

••-J <M 


m •*» 
nj m 


2? 


•o 
•* 1 



i* * “< »t> i i:» :n r 

i < v n j'- taN n f%, n n- »** n- 

, j i* r :• * o o ~.*» J; f 

j ,j> f.> .• > .) » * rvl CO 'I tJ 

••'••* 

) t?i ro ,n i M 0 *) OJ .i3«A -hC ^ 

.. -.Tt ' » « 9 fii'JOM » •»•■»■ J 'J t:3 »* 1 ‘ 1 c | * ' 

1 I -I H •*! . i H ,1 r-i * I , 4 *i r-4 *4 * 1 



i u <}i r 4 .A tn r* 
.„■ ..> .,1 Vl • .1 «» J i**i 

t» *u «tj <r» im vm * * 
*i (\i <m «'i r f 



oj f ) r *.% u) n. *o m * j h ^ -t in ^ ^ 

ro m ro io n ro i*> .t *1- f • t -t ^ * 



♦ » 



116 

121 



10 +< <M t*> CVI 



v 4 oj cnj eg ro ro 



M W p) r> fo i*) W 



a 

UJ 

to 

C3 

4/1 

(U 

> 

UJ 

-J 



o o a a q o o 



f*l M #0 



oa eg %\J 



n o a o q a o 



VI 

UJ 

:> 

iu 



ro fo ro 







0 


• 


(J 0 U O 0 q Q 




UJ 


O 




:> 


35 






-j 






0 








3r» 








4 C 








h* 


UJ 






CO 


11. 






ac 


>- 






0 




0 to 0 co cj a 0 




f— 








O 








*a' 






0 


U. 






ul 








» < 


* 


>iJ 




ll 




* j» 




M 


K- 


1 4 


in 0 in w n 4 n 


O 


O 


►- 


<"l> N. UO O N S 


UJ 


a 


O 


4* 1* .* 4 Cl 4*3 f„1 


n 


3 


«< 


0 a 0 0 eg <\j c\j 


v) 


H 




• ««**•• 

N j> Ift H vO ^ H 


H* 


<*? 




0 f .1 .-4 *.4 O 0 t J 


:j 


0 




H »-4 H H H H ^4 


n. 


1 — 


05 




1 - 


0 


< ? 




-O 


-3 


i — 


«3 U’ a H (>j M .f 


43 


IX 


O 


4* ^4 in in *r\ u\ u* 




*- 


*1 




a 


CO 


u* 




Ul 








j. 








,3 








HS 






* 










a 







' V •> 



v: 

UU J 
U' O *1 
x .r -< 

M * ( M 
U. U. 



till) 
.) O «il ttl iij 

:*. -r > > 



*4 I'l f*J J* ii\ *u N- 



a 

w 

d 

to 

0' 

ll 



) 



£ 

v 4 



UJ 

u 

4- 

CO 



VI 

-4 

UJ 

> 

tjJ 



t 

o 



Ul 

o. 

> 



wh « 



1 1 

1 *i 
c 1 
-J 



♦ j 
I 

4. J 

•4 

•l. 



( 1 



UJ 



lu 



C 1 



co 

•— 

o 

UJ 

u. 

tc 











UJ 






CJ (.‘4 










*■3 C3 




• 


t 




• • 




H 


f J 0 




CO O 




05 


O UJ 




rs» 4 




H* 


r: x 




H H 






g i-j 






CO 




v it 
















CJ 










Ul 


CO 






UJ 


Uu 


_J 






•1 


tc 


*U 






.J 


Ul 








< UJ 




IU 


vl «0 




•* J 






•.J *0 




^ J 


H HJ 




>- .- 


UJ 


05 <* 


-3 -J 


• 




O 


f 3 > 


a £ 


0 




• t 




* 


z 




05 


O H 


H O 






ut 


r? z 








•» 


rrf l»j 


Of « 






u 


H* Cl 


rj 








oo r> 


u #3 


(V 








0 Z 


0 


gj r^ 


.1 


H4 f/| 


J t—4 


»- 




* f 




IV. Nf 


0 




■ X 




O 


<c 




’Ll 




40 O 


u. 




• ^ 




<C .1 




• 


CJ 




H CO 





o UN 
o <0 

(9 

• 1 

fO I 



■9 wo 

^ Ho 

O QC 9 
• » t 

OHO 



0 40 
g u) a 
0^)0 

• * * 

fO eg fH 

1 I 



ro fo ro 



4 f> UJ fW 



S 

o 

at 












9 



) 



3 

• f 



117 




182 



INSTRUCTOR INPUT 

TWO HAY INTERACTION EFFECTS 



* 



4 4 * 



t/) 


* 






*r 


♦ 






v.J 


4 * 








* 






4 


If 






ifT 








],'• 


♦ 






cv 


* 






UJ 


* 






w 


♦ 






u> 


♦ 






u 


* 








* 






c» 


+ 






‘C 


♦ 






H 


* 














i 


< 








* 






n 


■’ 






U) 


♦ 






H 


tfr 






U 


t 








* 






U) 


% 




vU 




* 
















t 






(i 


4 

4 






r*- 


4 


• 




nr 

r» 


♦ 






UJ 


» 






n 


♦ 








* 




m 


k- 


* 






VJ 


4 








♦ 






X 








u 


* 






M 


4 






X 


4 






X 


4 








4 






>* 


4 




w# 


ft 


4 






ue 


4 




UJ 




4 




> 


u 


4 




U 4 


UJ 


' 4 


’ 




e« 


4 






X 


4 




ut 


•— 


4 




o 




4 




h 


o 


4 




U fO 


IU 


4 




a 




4 




u* 


M 


♦ 






X 


4 








4 






t 


t 








•f 






UJ 


4 






vD 


4 








4 




i\J 


■ 


4 








4 






X 


* 






UJ 


4 







r I CVJ t*J Ai KJ **4 fO t4 \\l f*> *H i\J fM * I <\i t*i r*4 l\l f** ^1 4\J t i »1 N -H (\J Pi «r I {VJ f’O l\J f*? H t\J PO rl tV f) ^ (>J f*) <\j 



+ i vi (\J <>J (VI f*> I s ) f 4 * H *“4 CM C4 u* ro f*/ tH *4 <H l\J W v\j N) fo W H *4 r4 CM CNi <\J JO JO fO H ^ r« t\i CSJ C\J JO fO fO *4 ri 



r< f*< f < H r 4 H rl r» 



ri *H H H rH H vi i\J f'J 4\J %M iM CM UJ CM l\J tVJ CM iNJ 4\J UJ IM C\1 (V) CM fO P»J JO tO T*> M CM »V 1*0 fO 



mft»ucai, 3 wowwi«uo 0 ‘jtiagr 1 jooo{ 3 ocj«offloooaooonv 3 owowuououoo 

■« 

. V 



'1 



oauoo oooucjcjooou c.* o o c> o o « 



I p g a l) o w a ca o a a o a o o o u a a o t 3 g a p 



} j . t a «* fa Q <y * » 4 in p <a ry u» i.j ».J t?i <1 C 3 1 1 o l-i ( i I.J □ u O U U u 4 * » J U O O U i J O J U O O Q u ^ 



o 






vl 



r -4 u a i.J ij 4.3 O i J O O C 3 i\J *> | > vJ D «**> ' J * » I .1 



> O -> f 1 



..-J U *;j I. * Cl i:> *D *.> O O • > . j O O O .:» O 



flj 



4 k? 

nj 

m 

.) 

jfi 



/ 

a 

I 4 



n* 

M 

</l 
(II 
4 .) 



N. fO • 1 \1 lf> fO > I «*» M I * 1 - 4 * 4 VI *A . 

,1 J , 1 . r i*> : f * I • n* f * 1 T 4 • I i f # J 

I » I 1 •*!* •'I 1 ■•*1 - » IM -I ■ J 

t J . * l’> *» * ■<) ♦ » » • • * 



I 



. ..» U. I s - C' *3 'OP- -.-J rIN Ui S' I’-J O' f-> JO UJ *0 i* O vO 

4 r* ! . -4 .., , .i > ..^ n «i» *m "j ,i ■) >■ j *i u :ri » 1 *' * * t ro vO ui tr» vi ri 

J < > *■> -i -VI .» .*! M « • :■ ^ I r-.. . ■ > >!'•*-. 4 * h «,i r. •» i j *i' * ♦ J 1 i’.J <vl rj -j > . «T 

0 ^ ^ ;o \ x )\ . . -> o «> ^ N > m a' in ui J •■'■J ^ ^ ?o cn tn rvi co 



I 



J- ■* ? 1 4 » f "O , I Ih f ^ ♦ I f *\> ♦*< J* «'» ♦ c * - 1 I f» 

|J> u' >.l O' O'' 1 i u' I.' • » 41 ** O' I'J (»' *>' *>*''*' J 4 j* 

-J — i . I .-I . 1 *1 



* » f*., »n .4 41 ) fi) • * -o 1 .:> *\J N O' n \ -ft ^ r *** :A ^ 

* n> in « *» m u> < * A *:> « • o» n * ^ ■ <* *4 s ‘3 *- > (P ^ ^ 

t4 r i H . I »4 V< »•« ri 'H A H 



iU 

T 3 

►" 

U) 



il (\l M 4 * ^0 N !•* i 3 tH (\l 4 •" 

H fi *M f( A 



.> -o ?/» » , '4 i*j r m u n «w cn c * h t x J f*> -r tn ♦*> n** «o ir» o h rvj » v ) r «n vp N| 

4 t 4 tl r. M «m AJ « I C-J CVI < N i M c^i K> m r^> fi w i > **> CO .t >f 4 1 t ,r 4- 4* i* 



118 



o 

ERIC 



123 



m Ti cu ro tA 04 to 



M t\J 04 t\4 fO fO fO 



ro to M r»j w ro i*j 



UO uo o ou 



oguoaoQ 



O o O D u *.J U 



o o o o o a o 



(\i (r» r \ ^ o 

•a m v.i -t * ro 

CP N CM f I 4* !f f 

co ro ro ro cn tp ir* 

•»**>«•« 

1 3 ‘ft * -t ro O' 

v .1 o cj *. » «..> cji 

H H H d 



-t o* in m in in tn 



o 

4 

j 

u. 



(0 

-J 

tu 

> 

U1 



ro ro ro 



UJ 

UJ 



O 



» 

o 





M 




CJ o 


a 


< J 






UJ 


tu C) 


Ul 


Ul 




CO 


0. 


x r 


X 


GO 




0? 


>• 


KM t 


^m 


3 




o 


h. 


tu 


*x 






h- 








- ■> 




o 








<y 




rt 








< n 


o 


U- 








V* 


Ul 










( 3 


l-l 




UJ 








lu 




v» 


tO wO 


O 


tu 


M 


»- 


M 


O J o n ‘U •. J 


UJ 




O 


•*> 


H 


.r : 


>- 


«N 


tu 


a. 


O 








cu 










! - 


t/J 


M 








J 




'Y. 








tV 


rj 


o 








«-< 


Ou 


H* 


r>f 








K* 


<J 


n 






J . 


O 


J 


J- 


vi .'J ro »o .) 


,N. 




o 


ui 


a 






ilj 




H* 


<x 






.1 


t J 


fO 


'u. 






:j 


UJ 


>1 










c 


n 








*/» 



O 

ERIC 



CJ 

UJ 

VI 



V) 



ro ro ro 



UJ 



cnj oa cvj 



♦ * »< fi 



to 

-j 

iu 



UJ 

-I 



ro ro ro 



o 



UJ 

a_ 



O CJ L) 
ut UJ UJ 

x r< x 

W HH 

iu tu n. 



CJ 
* » 
'yl 

3 



tO v-> I ) o 



u on on 

o ui uj iu 
*2T >- >- >“ 



a: 

O 



C J 
• t 

tu 



•« vM o u\ %0 N* 



O tffij 

aU)o 

UNO 

• « * 

ro h 



/ 



to 



orno 

O O' o 
n o 'o 

• • • 

O Q 



U 

UJ 

u. 






UJ 





O Ct 
(J Cl 




• 




♦ % 




»• 




• r* Cl 




CK 




J d 
H M 


CO 


h- 






H* 








O 








tu 


to 




ftl 


u. 


3 






tu 


U.l 




.J 


UJ 


> 




UJ 




UJ 




> 3 


2 : 






3 


K H 




UJ 


i>: <c 


.3 ct 


• 


o 


CJ > 


a. Ti 


o 




1 • 


2 




•X 


CJ M 


H O 




tj 


;j ’Z 


2 






a: iu 


fl£ ct 




< 


i- a 


CJ 






to **n 


h* (0 


Of 




> - 


<_■> /: 


Q 


•J 


h4 VI 


3 M 


»- 


• c 




ft! it 


o 






r- o 




UJ 




to o 


u. 


:» 




2 .J 




o 




H fit 





aao 

0 O' o 
a uo ci 

• • • 

fO f t4 

1 l 



to 



o 

UJ 



I 



ro ro ro 



30 

a 



as 



us 



in vo n. 



atf 2 

a m 

H 

cj »* a 

3 <f O 

ax #- 

h o 

co o < 

27 U. 

Ml- | 

s 

a 

a 



1 J 9 



w "■» W n o 0 o 0 



124 



«.J OUl f.J Ci» C' U 



u UUt)Ut)OWP^ **■* 



ooo a 'J a« cJt^ 



uuoupopuuuou c> w * . 



* 4 4 4 4 
* 
» 

4 

4 



♦ 

* 

* 

4 

4 

4 

* 

♦ 

4 

♦ . 
♦ 

* 

* 

4 

% 

* 

* 

4 

* 

* 

♦ 

♦ 

* 

4 

* 

* 

* 

4 

♦ 

4 
* 

5 



f « 

i/i 

a 

*-« 

r~ 

*4 

MV 

w 

01 

w> 

V# 

UJ 
I •'I 

\c 

U 

o 



V» 

U* 

a: 

o 

js 



4 

% 

* 

♦ 

♦ 

♦ 

4 

* 

* • 
♦ 

4 

* 

♦ 

» 

4 

* 

* 

♦ 

* 

4 

* 

* 

» 

♦ 

* 

4 

4 

♦ 

4 

4 



* 


T, 


4 


% 


ui 


4 


It* 


CJ 


4 


IT 


-J 


4 


* 


>- 


4 


* 


VI 


4 


% 




4 


It 


t 


4 


It 




it 


+ 


•i 


4 


It 


^- 


4 


* 




4 


♦ 


• 


4 


♦ 


Mu 


4 


It 


X 


4 


)* 


Ml 


4 


4 




4 


4 


it 4 


4 4 



\JJ 



in 



V* 4* 



u 

CJ 

»- 

o {o 
«* 



ivl 



^ im r#) ^ im m t-i w v* ** iNJ n 






^ H tvJ W IN IW f*J v« iM i* *> ^ »> '+ +' r1 ^ 4M ^ W ™ **' ^ 



^ iM mj r»* i** w -ri r4 ^ iM *v tM fi ^ h 



o u 



w w w w u Cl U w u Cl 



u o «■> 43 CJ t*3 t.> 



W c-» CJ Vi O W- c^> 



uuUUwOO 



u UCJ wo w 131 



QOU OQ^ 



v>ocjcuoocj g P o «-' o cj 



ooooo ^ 000 



oQOQOCJCJQwg 



cipoaoouuo 



Cl 



y U ij M u Ci P CJ C J CJ CJ CJ 



<J o CJ LJ O u ■ » w o C* W «J M ’• ••' » O *■* '** *-* 



f'j p CJ U M CJ O P o CV 



pg g w*jw 



o w r' • 



1 cj o <.j r"» ci o u c> cj 'J ^ ° 



n g O U o ' 



3 o rj o cj cj c J <:.> a CJ 



. J *3 CJ 



O » V o O o « o «*■» 4 J 



Md 

LU 

f. 

1.) 

Vt 



Ul 

u 

J 

f- 

VI 



0 

t « 
t- 
-t 

ttf 

mi 

t/» 

1 Li 

o 



u\ 


u) 


1 ^ 


\U 


-r 


• u 


iTt 




•M 


• 


•U 


*U i 


III »<1 


*.»\ 


f j> 


, » it' 

, ji r • f 


i«i 




•* i it! r*i 
Hi • % •') 


r »• 

ir» *. 


i tiv 
l i- 


r*j 

O' 


* )* 


*.> 


, , 


si 


*o 


u> 


J 




UJ> 


. ) 


, •» 


m 




- • * 










1 ^ ,.i 


•/. 




s> 


1 1 ’ 
i • 


n» 

fv 


i 


<M 

4 1 


IM 

..r 


^ 

f - 


•*J 
i i 


•"■ J 
vjM 


r i 
* » 


<'J 

;»' 


f^* 

Ml 


OJ 


*• * 
■J •’.* 


T< 


i i 

i 4 


n’-’ ■•■» 


. • J 

•* 


• 0 

« 


■» •» 


♦ 


i t 

t> 4» 


* 




«• 


* 




% 


w 


» 


¥ 




.» 


s 


“ 










{ \ 


. I 


l..^ • 1 


i;> « 


'. o 




n\ 

i^* 


M 


% .r 




t* 

• *- 


r - 


in 


f 1 

Mi 


U 

r* 


• J 

i*^ 




o» 

•*J 


• *1 » 
■■• r 


j) 

V 


• * i 


i • * • 

» ( ■•'i- 


r- 


»o 


r*. . » ' 


*J » 


*o 


•u 


i* 


isl 


r^> 


^■r 


Ul 


»u 


n- 


au 


O' 


n 

rl 


^ 1 


CVI 

•rl 


r*> •• 

« l r« 


in 
♦ 1 


UJ 


.v> Ml <|* £ i 
,1 -.1 • 1 « * 


tH 

04 


V 4 

4 VJ 


tv) •■> 

l\j C J * 1 


♦ i» - 

V'l » 


> «? 
•1 IM 


O' 

M 



r- .* I i * 



vi IO *»1 u) U 'A 

•) ifi n< f*> U) IS r f 1 

M • .1 lit f # > I* f- 



■> t«i *0 lO «'i ‘* J u * 

n O n *' r ‘ ^ 1 

i ro «*• .o u» ‘ 



t > 

r 



f r j ,s. .-*1 M 

r*. . > i** i— *o 



vi *r ‘i ^ 
•Af r*. r - f** 



' ;• 

a, :> :o w ;< r* :' 

,-. f - r. -«> •<> r " r ~ ' 



vi Cvi r*J 



0 ,,U^'*J u‘ r., ,-. ,1 t‘> -r «’ V.J •* 

•o .., I., f. I*» ^ -T **■*•*• 



120 



o 

ERIC 



125 



1 

V_?.1 

rt. * 




x 



OOOQQOQtiOPOPQUgMQOUUttUUQ 



OPUWO goWQWODO «p O CtU OO^OUO 






|Or«Wf»)TlWWTiWr)f 1 WWrlWW^WWHN|»Jr»WW 



t 4 CM P) v4CNJW«HMW*4CVjr'J*-ftCMtO«4<VJlO*CVr»^MfO 






w cvnv r»» pj w ^ H n <m w i») n n mvj w w i*> i»j r) 



u% 



•■:. i; 



fl rfetl MCU^ni*> Vl44f«MfMN **W 



. i 



wowwooouooowvwuuwwouciaoQGi 



vi 

tu 

;» 

%JJ 



uogav eaCiCHiaooiittty 






oouoooooQQOQauQoapoaa Qpa 



u 

*- 

u w 



in 



uMowp«>^u>P^(oi 9 NrQ<r(Minn#N^i 0 <rM * 



epQoupQgapauug oo o u gj o a atja p 



9 



0 



0 



o 

ERIC 

hfflinaffamiaaa 



* 

iU 

1C 

Ui 

u. 

u. 

O 

Ul 



(M 



ooooooaoooaoo 


a 


2 

0 


0 


xP 


0 


O O 


n O Q 


O 






H 
























mi 


























111 
























O 


O 


























O 


























*: 
























Jl. 




O 






















M 


>. 


H 


a O M «) ro HI O r 4 N g N N 


^0 (AN 


is 




c/> 


r •' N* 


to o* K 




O 


cu 




CM 4 ‘«*O'H(MCV»fs<Uv 0 flD. 7 %U 


lA i» r.> 


-r p> 0 


r) cj 


;*> CM 


0 


<N 


t#J 




< 


OOnfOWS^NO)NWNsr 


CM 


'O \0 


ki'l (V. 


0 


*M io 


.M ' > O 


. J* 


) 


a 


> 


O to ^ w ^ 4* (VI N 4* M v*» 


<0 


•4 D 




C 4 


If) N. 1»„ 


i w ) «\> 


0 


cj> 


</) 


til 


























0) 


IU 


U3 » N (P '.0 0 N H N h « 0) U» 


CV) rt> 


to 


to 


r 


♦rt *0 


fO v.O 


H 


O 




*D 


tn 


NNNUJCOPNNNNJ^Nvl^ 


CO 


aj \U N- 


N* rs 


t v * 1 ^ 


IS. HJ 


•ti r* 


,) 




tu 






















n 




0 






















» * 


cc 
























» 


O 




<0 O* O n (\| rv *T Ui UJ N ff) U’ <*.i 


H 


CM M 


•O' 


in 


tu 


f - cp 


<yt «“> 


♦1 


CM 


u 


1 • 




4 4 1 u\ u\ m m tn uua m 41 m a> 




aj iV w 


*0 


i;i 


\U u) 


'U N- 


^ N 




O 
























n 


Mt 
























itj 


W. 
























X 


























a 

rft 


























J 


























u. 







*"* *1 «4 



t<No«cjoNw HsiAfQe»«)roq^Dg>fios(Sn 0 h 0 ttMuf 

rl H H H H rl 



o* .n <<j NcDm^cvi'nfo^LOoNto^oinN^vO'ftA^ioCfi j “‘ ■ 

I'.s n> A* rv I Ml l_ «A M fel IVI Ik IA A dl « A .1% I k Ai AA A. A IA 



U* ku 'U ^ ru yj r/ Ul C? 4- M 41 ^ -u W 1 tfl ^ n 

r]' ^ (sj (vj u ofJ H (VJ MT\ ^ 0) rl O K « W K 4 ifl # 

J i' r-t U» a* N. *-*M?ocr»t9 «)< r f<OfOrt<Hf*O 4 QMiGk< 0 lA 04 *J 

- * - * - A * - » - « « t • « « «•««••»•#• *'"2 t 

*«»** 



A • A ♦ • 

*"f N , ^ 

N is is IN N 



• « • « 



• • • t 



in mstNNN m «r* cm a*tf\ cr» c» i o<ok <H**<rtwfMr*ui(ft 

n co op is, r^. fw a> «u r. vO ci «u rv a> in. rs C n- Js «* *jn.j 3I 



himw «tu>ujnwoiphww *ftrmjr'»'U0tc9+4<Uf*<ir 

* *4 « (Mi 




121 

126 




4 * 


if 






* 






t 




* 






Ul 


♦ 




a i 






Wi 


* 


r- 




* 




-f 


* 






♦ 










vi 








* 




U 


* 




O 


# 




H* 


4 




u 


4 


Ul 


*4 


* 




U 








t 




LJ 


♦ 




•A 


4 




M 


4 




X 


4 




U 


4 




u 


4 






4 


u* 


iU 


4 






4 




>- 


4 




*J 


4 




X. 


4 




u 


4 






4 




Ui 


4 




04 


4 




Ui 


4 


O) -* 


o 


4 




M 


4 


Ui 


to 


4 


> 


<£ 


4 


Ui 


O 


4 


J 


U 


4 






4 


<x 


H 


4 


u 


Z 

U4 


4 

4 


G r> 


U 


4 


«t 


o 


4 


!U 


*- 


4 




w# 


4 






4 




1 


4 






4 




u* 


4 




N 


4 






4 


i\l 


• 


4 




u 


4 




>< 


4 




U4 


4 






4 




♦ H 


* 4 





(M 



oi 

ui 

iti 

X 

J 

£ 



u 

Cl 

H 

</> 






uwuuauugivgwudpuuuucouu cjoo 



♦»NWHNNt 1 WI<t»lNnt<NN»lWW»<NClt<NN*H\IM«NWiiNI*)*lWr»»lMW*<NN»< w » f<N 



*i «i VI M «V tu N i 1 ' n )iTin »\i *M »\i MPIWfUlti IM «M pi f) PI n rt VI i\l N N W l*> M v* vlT* "* im m pi ri « « 



woououmwooK | >ioo<aowU'J 



UiJUUWWWUWWUOW 



wwPMOuwwwuwwwwa 



Vi 



A 
o 
M 
I* 
• l 



ill 

10 

al 

u 



o 

ERIC 



q ya (j ^ <£j gj fji |2) O Q Cl O O W O O W C3 C? C3 ^ O tJ ^ ^ ^ ® ® 



da uopoqooooo 






OUWUUUaUOUWUUWOUUIJuvJVKmOWtlUWOUUOBOOtJWUPuUOOUClOO 



v-l vi -v~i >H ri v-t vi 



vi H ft *H H t*< ti t| tl H ri rl ri + 1 ii H rl H H 



<ri *4 (\i (\J l\i OJ <M OJ CM OJ <M CM CSJ 



I 



1 3 o* <\j n-i *r r>- oo i*) *t» \U n* t* % o» <\» *-i «m * * 



iM U> M \U U> i\) U* I 
j i -* rn (T* 

«. i uj fo to ro u» i-) 



t*) 

l * » M 
i i-* Ni 



> 

I xh 
» fO :n 



\f 



i rv 



t\j < > o ir\ 

fv. rw, vi.' r. 



il U> m r * f*> 

o- *o o- r r- 



-4 



U' ***4 ** t 
.•: 3 *.- 
tuOC I 

M J* CP . v O* 1 N >- 
jv* u; v vu 



f*. 



J v<,i - < M ',\j U' W ♦ * H «<> <*> I'O f— K* o ^ 4* CP CO 

;* ,s. ,s ipj vO Oi r>t U‘i ?JQ ^4 U> U' •*.* <0 rO CO (VJ T 

• - - *-. r... > *n #-.■* .r * 3 <0 fl' > • -O ,4^ r ^ ^(^ C3 ^ vfv 

. ;f . >x i* . ». - ,xi cm w iv) tvi cj c> rri ^ f*> *m - 2* 

W « ~ ~ * -* * • * * * * ° *•*•♦•*■* 

r .0 O' ; T* N- (*' «0 n ‘O W or* C?' u) w t I* °N -t •'*•'* CI 

n., a , (.. t> . Ik ) tu r- u; r^* n. a) iy iu ui n r- <o r- a> f*- 



..» >. K *T 
r.i *. ^ »d :/» ( -i 
r x £j» #f * ► 

> O .f N* ■ » 



( . i *r <o gi> n. wi <p o «-i ivi f*> vi u% m r-» 

■tl v'l «i H 'H H ti fi -H 



*>» < > »*.i h 4 ui u) s 'n i|i «xi ^-i v\i ro .f u> iw r - *» *>' T I co f*) 4- u> aj 

,4 I.J <*J r>4 x'O 04 <M INI (VJ 1VJ CvJ f*l IO to M M fO rO **> ^ - ^ 4T *t ^ 



I > l l I 



$ .i > ) 5 i) :> "• '■* ?■ ^ • fS 



122 



±27 



OOWOPUUWgoPUQOUOOQIJ OUgDug 



wgg « gttpgouQggQo » 0 wg 0 OWO f a 0 llQ | 



fo *+ cv f*i cm f*> ** cm *o *-4 cm «*j tv ro cm f*i %c i\j {vj cm r*i 



a> h oa w h cv ri w w w w h «sj ^ w w h w H w ft i 



rt iv (M im ^ r< n vi (V w ('| pi «*/ f*^ *h vi vi »y t\i <\j (*; ^ f*j 



u% 



vi tl r « W W W P # |»* N ti t 1 « W W W W W W « n ^ ^ ^ »y («) (ii | f |; S , 



DuuuuoouopwuQuuiuawu vj u u a w 



ooaoatipoooouDacppuo ^ 



c a o q g 



V# 

-J 

to 

Ui 



(X 

u 

H* 

g w 
< 

Ml 



UUUUUMQUUUO 



wa umo wo 



^igtHNr«t400P500^ac^WWiOP94vrWfJtt , WWWW^lV 

*•« r* Ti 



O CJ «J W o O fc * W O t~> t j o v * ^ «_j CJ o o o 



• > w ou c> 



CM (NJ CM <\J C\J CM CM CM CM C\J CM CS| CM C\J CM C\J CJ ?vj <M CM CM (M CM CM CM 



<£> to «** un *a k *h 4ii 
(V ^ O' w M v| (O O 
-* *4 CM CJ Cn fO go H 

cm *o iu a) .t v» cr> r< 

*•«•*# + * 

UN 4* W *0 N (0 U> O 

cP ( v . ^ ui to c - \p p* 



|M Ki N- »i? 


1 


***• 


O J .T 


*N0 . 4 l l ' M 


M 


. r -r in c j 


U* •*> *t )' 


*5? 


i- 1 vd v*J 


UN .t • f < 


4* 


,r *o cm u 


0" 1 t* 1 r *e 


tO 




o .-r 


H MJ r -. 


1 *• 


■ # CO f«-> ••■ 


vl /v *i » 


V'* 


• 1 


.? M 


i\. |.» j 


1 M 


* ■ »♦ sf %• 


»#*-*« 


¥ 


* 


* 4 


* .» » 


• 


till 


O N. N - 


/■*■ 


*■> 


>• c.> 


^ i ,**- C*» '»-# 


4-1 


1 ♦ <* “> Cvl 


f"* 4JJ :■* 


i<; 




>. ' M 


* <J -0 I' 1- 


.■s. 


>*J *u »«.* 


4UN <J 






CM PM 


4 Me vli IS. 


«l 


O' O |X| 


UN UN UN U g vj 


•Ji iU 


O) u) 4i vJ 




»C| K N N 



a 

III 

H! 

U. 

I*« 

c.? 

ill 
4 . 

f/1 



.1 

l* 

I- 

3 

0 

n 

01 
X 

o 

r. 

*.) 



t.j 

or 

ui 

ii. 

U. 

H 

a 

u- 

H 

*4 
l>i 
< 1 
o 



>* 

■41 

* J 

V.J 

*.) 

J 

<•1 

*>■ 

o 

I- 

O 

‘f 

4*. 



CM 



O 
H 
t~ 
*t 
* ^ 

4* 

l»J 

to 

Cl 

o 



U 4 u « BU unv I *) Ti O rl 

ti 



«^^ rfMCMU > i ^ orwO > 9 iuitM«>M 



tit ) . tr ) iHHiHrtrtrtrtHHH T ( H T ' rlrlHHrtr < H » 1 »« f»i 



••> l'. t\J 
♦ I VT> : ■> 
i 

*. ■ wi •*; 

4 .« , 

''I «*.• ■. i 



VH .t N . a > ro t . > 4 ) MMAOIO>IM HCVdQO'NNUN 4*^1 

Mi C" «M U* UN vl ffi CM O CT* <H v* U\ VM 4* 0» CM O C* 0> CMf (ft 1 

i- *t or» ip \M o ci cj *i) to w io k a w HrKao^ itf I 

r*> v; *j f<> j,^ fj'» M Ijh fO UN CM M3 lA N- fM MD £} 40 N 09 I 

rjm HM ^ for 94 , m 4 -^ Ncv / fON .^ uM ? 0 ^ N 0 '^ 

fV ^_ f * I A ft . . . M Ai A 1 A I ^ A «” « A A A . Jli 



- - - - • r ^ M I ’* IV »”# P 9 4 T UJ V T ||v U * W 

n vu iv p . iv cj r » N N N r . N fv o fo N i *( N r « n > f > N 4 J N (W O W 

W - TWUI ^. WO ' O ^ WM ^ tM.VAfl 
rtHf<r<v 4f<rtWN<y*-JNtg Njil 



♦ I CM »M ^ ai Vi I** 03 o» C» *4 CM M 
H rl 






o 

ERIC 



123 

128 



. f 
\\<* 



ti? 



tmaMbaik 



♦ * 


4 4 


4 








4 






#v 


4 




♦ 


* 


4 






UJ 


4 




f 


tu 


4 






o 


4 








4 




* 




4 


r- 


4* 


•«<• 


4 




* 




4 




♦ 


V V J 


4 




* 




4 




* 


CJ 


4 






-rt 


4 




* 




4 








4 




4 


T« 


4 




* 




4 


UJ 


4 


V*J 


4 




*? 


w 


4 




* 




4 




4 


h* 


4 




4 


u 


4 




4 


V 


4 




4 


u. 


4 




4 




4 




4 


4*> 


4 




* 


*r« 


4 


u> 


+ 


i-< 


4 




* 


M. 


4 




4 


tj 


4 




4 


Cl 


4 




* 


• 1 


4 




4 


vu 


4 




4 




4 




4 


UJ 


4 




4 


IX 


4 




4 


iu 


4 


UJ *4 


4 


M 


4 


~1 


4 


►-4 


4 


Ui 


* 


MJ 


4 


> 


4 


-A 


4 


UI 


4 


Li 


4 


wl 


4 


u 


4 




4 




4 


(X 


4 


h 


4 


u 


4 


A 


4 


t- 


4 


ui 


4 


u M 


4 


Cl 


4 


41 


4 


-J 


4 


a 


4 




4 




t 


UI 


4 




4 




4 




4 


I 


4 




4 




4 




4 


d 


4 




4 


r- 


4 




4 




4 


IV 


4 


• 


4 




4 


a 


4 




4 


.x. 


4 




4 


MJ 


4 




4 




4 




* ♦ 


4 4 


4 





owt>oviUtiWOuwauupo(ain«^QijugMguuoowwOQ«acsggwuagawou 



11 W W H W !•) W w w W r*J V* w W W 1*1 ▼< W W t« W *** H W ^ W H w W D rl w N ■*« w PO H w r»> ^ w 



^ ^ 1X1 %M %vl f» 4J to +* W *M %V 4J l*» r» J «■* *i ivi 4V %V f*> 1*1 f*> n f» 1 *M j W r« *V IV CVi IV fV fV 



C3 U u u u w u U U M w w o u 



rj U C.J W Cj 



uuuuurjaouuwuauwouiJwcHWPWOuo 



MdowP^onopu^QtJOou t> o c QWiyuwupouftiqocjuooDOtJOOOpwOPU 



H ^ ti n rt <-< H h ¥« fi H r» H ^ H H n f MM tv w w w "J W w W W w N w V4 w iNi W W ^ H « irt n H ^ H 



<H H ▼* el H -rt <H ^1 *1 fi tH H H ti 



•1 ^ ri ti H H ^ d rl H CM (NJ tM ^ M W N W CVi CVJ (VJ 



ro 



iy 

UJ 

41 i 

jl 

J 



*- 

Ml 

ui 

ui 



ti 

i l 

** 4| 
**: 
UI 
</> 
UI 

a 



kjj O' «-* r j m T -H t»> n 

<M <*j r 1 ^ to a) <w i 

• 4 \C\ <M ■*> t J .* JP • > 

>f i*i Mr. *•• ■f#r^’4* # 



»k< O' i\i t\J ol o* 

.1 *\ r x ) in * i *.* i 
,nn i .r«'i i '. * 
,*t irt u\ r* 41 * • m j j 



ii 

r • 



• n o* xv ro u> t \i *n i o co t'j < > N in 1 

in sju {v at o r** »ji »u i' 1 * iv i'- #•♦ ui {v. r* u 1 



h .> .,> fo o U> ’O <>» <\i fu i * ♦ r> h* m Oi cn 4* Ci «•* ^ O *> M' u' *** J ' 

i* r «-l el i*> »»i f*l m? *’'J *!■ i*.' / n *1 «.-i 4 v'J PJ M ,li 

» in <n ^ .- '»:» e*\ o »r> /o m uj • . h /*-, K> rj M N ° 

l> n, tn H * r*j .*j u* *«» f- '< <T* t'j # i> *') K) <* 3 I'* a; 

. • - « * . « + •■**•«••♦*••* 4 * # - * n 

f ft» * | in N* OJ n« MO Ht‘iO 1 •! <M vP fp f*> *1> -T OJ H <t> CO IP I s - "> 



4 « p 

v -■ 

..• Il« ♦ 



r, . i i- 

#«» ^ 



. 4 

f- 4 



U» ^4 in N* UI n« ti O «l O ir> * * 1 vP /p f'l -T ^ - 

\u iv vu ^ is \u n n n n u a) h umi; 4/ vu /w r* U> ^ ^ a# 



4M ^ it\ Ui N <M 0‘ C> ^ N U4 vO *i« »l» * * ^4 *M JT 4 *% ‘4^ U* «1 *** «*0 % I UJ 

* I vl 'ri *4 'rl t4^i v I t4 W *'J iNj CJ 4M iM vO CM CJ 04 »•) M tO 



** * tl> U> 0- ■:> U* * • 04 fO ^ UJ ^ 

•j M m »*> ro f»M*) ‘f «r -:f *t •* 7 



\ t * l « • • 



erIc 



124 

129 






i.5 r -;-rf SO *«*■•■ = ="'^ ■ ■ 



uooeop 



opqgguvKjowiduwQU 



WaoUPUUUQOQUOQOlUOOttUI} 



Wt 4 WWHWWHW(* 4 HWf»)TiWfiii<MfQHWWTMMr»i 



OA * 4 (Njrv*-llvr 9 *"ICMrOY 4 C\!!»J* 4 C>Jfq« 4 CUtQ*tCUrr)<rtlVrO*+<VfP£t 



tl W ^ N {*) |»^ (t) <h r4 «i iWNi iM 1*^ «*« fi t4 W N C\J <•> <•) 



U\ « rl n(\i l\i (Ml 



vt'-'ltCV W !»***}* 



OWUpoOUUMUUCIMawUMpQUWi 



4/i 

J 

tu 



t»PugOOUOt»o«yQuQywiia 






ttoapooaooqaoouugpoQg i a g o o 



IK 

O 

h 

W *•* 

«t 

uu 



r';aa)NWflyu>u«w\i)u^NflUowwr<H 4 , WO^^(p #»4 

^ h n «* 



W IV IV IV IV IV IV 4V IV CM IV tv CV IV IV IV IV IV 



4 
Ui 
I £ 
Ui 

u. 



IV 






CVC\J(VCV(VC 4 M(V(V€V(VIV(VCVCViVCIt(VrvjCviVI\lCSi<V<\] 



(vj N ^ w \u h w w sf h m .t 4- o r # i n « Vo m «o j) r j- cu 

«r o in ^ 'O «v *o *o n ^ h .f to ti r rv »v ^ to *\j h <o r- 

N» .* « «•* CsJ IF Ml *U O' H f»)0 *v ?o O •)* ifl c t ui IV «<> <•' *l> «*.J V) 

fV ro o <n v* N* UI <0 iv til r- C-l *U I'J «*i * • t I vIN -U «(l *1 O' cl 

oo mi <v in v> in fO to rj <o .4 4 * f j> .ON a O O' m w «I) *.*’ 1.5 f«> 

W N M« |% N <U ui N «i N N ui W N W i'- MIJ (s. |>. v> fs »U 



<V O* O rHM tO t UMi) N <0 tl> O ti M M 4* UI <11 N aj O' O IV 

4 ‘ 4 'U a iu>uiatmuti/>Lnmmvoviuivuujtoa;aiMiMiN. r^Nw 



o 

u 

►-* 

u. 

>*-1 

o 

il 

41 

in 



a 

►- 

-» 

o 

Ci 

Ml 



M 

o 

It 
1 1 

~l 

>jU 

O 

0 

x: 

>- 

01 

r 1 

ij 1 

1 n 

.1 

tn 
»** 
< 1 



-*<• 

O 

M 

I- 

*4 

4 > 

(Y 

Ui 

in 

tu 

o 



vt rl t< tM s« tH H ▼* H 







H |\J / i:i 41 N «U O’ o n ^riilUifVi « O' ^ tl N 4 il ^1 N 



O 

4 

.J» 



I I • I 4 ♦ « 



.%■* 




125 



er|c 



130 



*■ 

\ «*i 






ETUCEKT SUM 3 ER 1 * EX F. 7 C - ETLCENT CONSIDERS ALL THREE ELCC*I *6 EACTCR 5 (1 CES 



fr if 4 4 ♦ 

a * 

¥ «*•* ¥ 

¥ * ¥ 

♦ 

¥ 

¥ 
♦ 
% 
¥ 
If 
♦ 
* 
* 
♦ 
¥ 
It 
* 
* 
¥ 
* 
¥ 
* 

* 
♦ 
* 
# 
¥ 
It 
♦ 
* 
* 
♦ 
It 
¥ 
* 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 
¥ 



j 



jv* ygyouuuaoa^uuugiauuciouguuaQgcigapouoaL'ULUOupQgOQQ 



ai *¥ cm ro «M cm ro *4 *m fo r* 4\i pi r* cm ro ¥« 4M r*A *4 cm ro v4 cm *| w-4 cm fo ▼< 4 >j ro <h cm W ** cm cvj w rMM pq n w W H W 



u\ fi r1 rMVMM IM W 1*11*1 tl ti rl OMXI 4M !•# ••# fo vi r* |\j m i\j f*> «•# |*j vi vl vc tM iv IM ri f J l'; n H rl CM CM CM PO W n r» rl 



</l 

-J 

Ul 

> 

41 



quguoMOupQuciuQyuuauuaayupauMauawcagauwuaauuwauow 



w: 

L-i 

h* 

OW CMtMV 4 v«-H*r 4 r-«v 4 v 4 v 4 <H 4 Mf\J 4 M 4 M 4 MCM 4 MiVI 4 \lviv 4 «-|r 1 ** 4 *-lv 4 v 4 *- 44 M 4 V 

< 

41 * 



4M H H H H H rl ♦♦ r< li H VI *4 H fi H t< rH\J W W tsi (>j 4\|^ ^ W ‘'i (\J W t\J t< t- 1 rl H d H Tl tI H r* 



^4 rl H rl iH v 4 *H H rl H H H H H <H H tI *4 '*4 -H %*f H H H t 4 H <1 H tl >H tl tl H <H ■* 4 v< CM CM CM CM CM I I CM 4vi CM CM CM 



<r, 

o .; 

M 

t- O' n ^ a) N -t O lO <r« «> M . J N fv (O N f») tf\ fo I* U' *.o o » I tn N r*) * I <0 m VI .* m •» t .i' ?*> «U T 'O N O' .♦•ON- .7 

<C (I) i> U) il H CM *U >*l N O', r o N <n I /' U) fO IO j- 0 i *0 «l »M -rl 4 f IO • ' .\ . *J »0 OO r- »*J ^4 f*i O -I* -IT .O ,* c:i v 4 vO Ul 4 5 

** Cl .1 v4 fo «M -IM (NJ d|* N N O ■•*> h) <T* ^1 ■ * v I >*t .7 rf O *t ('J UJ • T> *0 1 ; N N • * N ? *M *0 O f'l *i) KJ O' C3 

CfcT u> *0 in in in *n uc *.n to <" <r» %n o» o« O' <n cr» j j t r *? r ,/ r .4- «v> *j -■■» *> o to u* ».,> .0 u? *0 mj ».o \0 -j;a h 

UJ » « • « • « * « 4 • 1 « » f • <1 • « .. I . « « 4 « * > « « • • • • • 4 « ^ • t « • • ^ « 4 • : 

u) iv) ¥ cjn v/j r*7 4 cj co o to w hi «-» vi.) n ? m i > ii o» -4 in <0 ca a »i ^ ^ m w «i a» *o «n «.n -r gmifi m> 4 ro cm to 

III r.. fv. N c- <*1 *M t‘* N * 1 ) N N UJ «1 N U* r*. r- N n- <30 <0 N N N lO N N N U> N «1» N » * **• N >u fs <u uo N f- 

O 



H IM p; 4 u\ ii)l> u» g tH (\j f*KT U) Oi CO l« O %-; <M r-J r UUW N 10 {•) r »4 4M r^J UC *0 N <0 t)% t) n w f 1 4 m W N 
H H H ?l H tM tH rl r4 N <NM'i «M 4M IM (\J IM rj OJ W f<l P ^ N) n »‘P fO 4* 4 1 4 4 -f 4* -t -T 






126 



o 

ERIC 



131 






FILMED FROM BEST AVAILABLE copy 



O u O P ^ p O p O O u U P O tJ O Q U u U U U W U 






r< w iM w N M n n r« n iM tv m «** f*j r* v-» y+ *4 cm cm ^ r-> n; f*i 



Q 

m 

Vi 



upMOouooauuauij 



,1 W iJ UU WUUii Uu ti 



w 

*4 

Ui 

> 

Ui 



ri t*» 



CM VU CM N «v 



fl<N 



IM CNJ (M (Ni (M 4 M (SI r< H H H rl n H .'MV (\| l\j (\J 1 'J (\j i\j 



H H ti rl vi rt Yli\i ^ w i\| Oi <\i \«J iM w i>j w (\j i>j cj oj ♦%. *\j 



«M CM CM CM CM OJ CM (M CM CM CM CM CM CM OJ CM r\j M <\j (\j (ij CM <\| M i\| 



0> IP fo OJ (NJ (s, H %*l V< PO »t U> N tl *0 ri */> *jP V> 

to N- fo fs* q> y* o o u> h io n o . i r v <*\ *..> •*> n 

ti (NJ n a to O' 0> -el -*/* io M JO OJ .*i . j ;•! 1 ; » n 

rl H H CJ O 3 UN UN Hi UN UN >0 . 'i *o i.) < i ( j o t,i 
• •*••**#••**11 *«*.*#«»« 

f I U) N- OJ fO i| d vO N un a ^ v;i . s m % • **> oj v* i *) 

N N N (v tu oj (s. N N tv «i f^. \y < j t •• < • i>» f % o* 

CP O vi (\J (n 4* mui fs c»j o< O H i'J f*i V U'il N -O 

4 •? in w un in un t.i un un un w u> u> <.o mj m u> u> %*> vti 



rl »., 



CJ 

tu 

Ui 

<-i 



C 3 

K- 

O 

• r 



00 

-I 

Ui 

UI 

«*J 

# 

CJ 

/- 



*ii 

U* 



D u a 



ro ro 





a 


II- 








UI 










t«4 


#* 


UI 






U- 






CO Vi t/l 




*4 






U.‘ .U III 


y <r» 


o 




1- 


V > > 


*•» ,o 


LU 


X 


<3 




%• > o 


O. 


Jd*, 






. . ,v> 


</l 


* 4 






> 










.■ » t-j 


3- 


a" 






» 


; i 


o 








f\ 


i** 










< ' 








1* 




h- 


rl Cl PO 


<H CM 


tj 


OC 


O 




N 




*- 


•< 


# 




O 


-.0 


It 






fil 


a* 








X 


»*» 








o 










Jt 




















it 









to co 
ut uj o 



*t u% ^ 



Of 

o 

1^ 

13 

•X 

u. 



13 

CL 



2 

UI 

o 

t> 

H 

VI 



Ui 

-* 

UI 



u 

<c 



OJ CM IM f9 w 



T > 


s: 


C3 O 






CXK 


1 > 


<3 


u 




UUU 


C.‘j .1 


o 


Ui Ui 


Ui 


Ui 


(300 


‘ ' ’* 




>> X 


f/1 


ft 


2*5 


«t X 




IH M 


13 


>- 


4<< 


oC o*. 


<Y 


u. u. 


CO 


*- 


Of Ot Ot 



CJ Cl 

H H ' 
Ul It 



a ui to ui to co 
M Uiuiyo UIUIO 
> > > SB »> 3* 2 
3 



3 

22 

t 



Of 

O 

fc 

•* 

It 



CM 10 4* IA#|t 



* i , 

V“, 






(>> 



<>:■ 



(7 



* • * # * 



o 

ERLC 



127 

132 



• rniKwru mute . • n..« . .. :; ^ ^.x:, m 



f 



V 

APPENDIX G 

ANALYSIS OF VARIANCE RESULTS 



On each printout variables are numbered sequentially from 1 
by the BMD02V program. The factors to which each correspond are 
written on the sheet. 

The common scheme for indicating significance is adhered to. 

A single * denotes an effect significant at the ot « 0.05 level while 
a double ** indicates significance at a * 0.01. 
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